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THAT’S WHAT MANY AN ENGINEER HAS SAID 
WHEN IT WAS TOO LATE 


The old saying that “a stitch in time saves nine” applies to a 
steam engine with greater force than to most things, for when 
an engine is in need of repairs she not only gets worse very 
rapidly, but she becomes a mighty extravagant servant and soon 
wastes more fuel than would pay the repair bill. 


WE MAKE A SPECIALTY OF 


REPAIRING STEAM ENCINES AND PUMPS 


We Rebore Cylinders in Present Position from 3 inch. to 110 inch. in Diameter. 


Dynamo Commiutators | Blacksmithing 
‘Lurned Off 
| ‘ ‘ { } Steam Power Hammers 
| We Send Experienced 





Without Removal 
Builders of Dash Pots 
‘ Mechanics with Portable 


{ Tools To All Parts of The 
Country To Repair Engines 
and Pumps 


Portable Planer For Facing 
Off All Sizes Of Hammer 
Blocks In Present Position 





Portable Milling Machine for Milling Off Valve Seats in position. 
Sole Agents for St. John Self-Adjusting Cylinder Packing. 


Send for our book of useful hints for Engineers. 
Crank-Shaft Journals of all sizes turned off without removal. 


Ice Machine Repairs a Specialty. 











WALSH COMBINATION GASKETS. 


Patented March 28, 1893. No, 494,402. 
WILL NOT BLOW OUT. 


WALSH METAL FACE PACKING. 


Patented October 7, 1890, June 6 and December 8, 1891. 
Adapted to all kinds of Steam and Water Packing. Will 


not cut Rods, will not wear rods to shoulder, will not harden 
under compression. More durable than Fibrous Packing. 
Less friction, as it is Lubricant of itself. For Packing En- 
gines, Steam Hammers, Cranes, Valves, Expansion Joints, 
Pumps, Elevators, Accumulators, Hot Water Plunger Pumps, 
etc. Cotton, Linen and Square Flax Packing in Stock. 


PACKING FOR ELEVATORS A SPECIALTY 


‘—-\ WALSH PACKING CO, 


111 x 11 20 Ss 7th St Phila Can be used from 10 to 4o times. 
8 il 1 ‘5 wid ™ The Cheapest Gasket Made, 
‘iia ac g — Metal. > } 

A—Fibrous Packing. B—Meta ' . A—Soft Metal. BB—Rainbow Rubber. Composed of Soft Metal and 
C—Open space to avoid butting when cover: is worn oft Rainbow Rubber as shown in cut. Made different widths and thicknesses 
D—Section of metal cut out at C. or man and hand hole Gaskets 
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W. F. RUWELL 


Late with H. B. Underwood & <>. 
General Repairs to Corliss, Greene and 
other Steam Engines, 
Cylinders and Valve Seats 
Rebored in Place 
We make a specialty of repairing Ice 
Machines and Pumps. All work guaran- 
teed strictly first class. 
Office and Works, 


919-921-923 
Ridge Avenue 


PHILADELPHIA. 








LARGE VARIETY OF 
CIRCLE BRICK, 
Blocks and Tiles. 

SMALL KEY. 











LARGE KEY. 


Tele. Connection 


"We makea special- 
ty of Metallic Pack- 
ing for Piston Rods . 


AND 
Cray RETORTS# 
SKEW SIDE. 





Cylinders and Valve Seats bored in 
position, and cylinders fitted with 
Self Adjusting Piston Rings. 


Engine and Pump repairs a specialty. All kinds of 
castings furnished. Engines indicated. 


Thos. P. Davidson 


28 years experience with HOFF & FONTAINE. 
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Manufacturer of 


GOODWIN 
CUT-OFF GOVERNORS, 


407 COLUMBIA AVE., PHILA. 


This Governor having been applied to a large num- 


a] | a 6 
ber of steam engines with a degree of success that e ae 
establishes its superiority over all other Governors a 
now in use. It can be recommended to obtain for uy 
engines regularity of speed and economy of fuel. Its 2 7 5 


great value has been best demonstrated where it has 


replaced other governors on engines, which have i iid " i 
been in use and where care has been taken to com- iit GEORGE RICKARDS, Manacer 


pare the quantity of fuel used before and = | 

after the cut-off was applied to their a- __ ———— - | 

gine a saving of 20 per cent or more may | Fg | HOWARD & HUNTINGTON STREETS, PHILADELPHIA 

be relied upon, or a corresponding increase in horse- i) 9 

power of engine. = large — > in use in = fr 

various parts of the country and with excellent ie ella H ¢ . " 

results, both as to economy and steadiness of power. ig Cylinders and Valve Ports of engines and pumps of all makes 
and sizes rebored, and flat valve seats refaced without removing 

them from their present positions. All kinds of heavy machine 


HILLITTO’S Hand-Book of Corliss Steam work done at short notice. Pipe cut from ¥ in. to 6 in. diameter. 
Engines for a club of three subscribers to THE ESTIMATES CHEERFULLY GIVEN 
PRACTICAL ENGINEER, at 50 cents each. 
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CYLINDERS OF ENGINES AND PUMPS 
REBORED IN PLACE 
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STACKS, TANKS 








—— — The Rickards Corliss Engine 
General Engineering Co. is unequaled for efficiency and durability. You ane 


Engineers, Boiler Makers, Blacksmiths not afford to buy a new engine until you have seen it 
J. Gemmell, Supt. Phila., Pa, 764 Swanson St. 
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TH PEERLESS SPIRAL 
PISTON AND VALVE ROD PACKING 





EscaNnaBa, MICH., 
Sept., 16, 1901 
THE PEERLESS RUBBER MF. Co., 
NEw York. 

Sirs :—I wish to give you 
my testimonial in regard to Peer- 
less Piston and Valve Rod Pack- 
ing. Have used it for the past 
twelve years and put it to some 
severe tests. 

While in charge of the Escanaba 
& Gladstone Transportation Co.’s 


LOUK FOR TIS LABEL 


ON EVERY BOX 





\Qp rat 
<4) box. %y 

& o 

4 uA 


Twelve to Eighteen 
Months in High 
Speed Engines 
Without Repacking 


Steamer “Lotus,” which has a com- 
pound engine and steam at 140 
lbs., we ran 22,000 miles on a 
single packing. 

Congratulating you on the suc- 
cess of the same, and assuring you 
that I shall always recommend it 
when I possibly can, I remain, 

Yours truly, 
ALFRED LARSON, 
Chief Engineer, Escanaba Water Works 








CAUTION :—A Facsimile of this Label is glued around each and every coil of the genuine Peerless Piston and Valve Rod Packing 


MADE IN THREE DIFFERENT SHAPES :—STRAIGHT, SPIRAL AND SQUARE SPIRAL. 
IN SIZES FROM % INCH TO 2 INCHES. 





Sole Manufacturers of the 
Celebrated ‘‘Rainbow Packing,’’ ‘‘Peerless Piston and Valve Rod Packing,’’ ‘‘Eclipse Sectional 
Rainbow Gasket,’’ ‘‘Hercules Combination,’’ ‘‘Honest John,”’ ‘‘Zero,’’ 
‘*Success,’’ ‘‘Arctic’’ and ‘‘Germane Packings.”’ 


Manufactured, Patented and Copyrighted Exclusively by 


THE PEERLESS RUBBER MANUFACTURING COMPANY 


16 Warren Street, New York 





22-24 Woodward Ave., Detroit, Michigan. 202-210 South Water St., Chicago, Ill. 17-23 Beale St.. and 18-24 Main St., San Francisco, Cal. 
209 and 211 Magazine St., New Orleans, La. 634 Smithfield St., Pittsburg, Pa. 1221. 1223 Union Ave., Kansas City, Mo. 

210-214 N. Third St., St. Louis, Mo. 171 Main St., Norfolk, Va. 709-711 Austin Ave., Waco, Texas. 
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When we speak of the horse power 
of an engine, without any further limi- 
tation of the term, it is commonly un- 
derstood that the indicated horse power is meant. There 


Friction 
Horse Power. 


are, however, a number of other terms, also known as horse 
power, which must be clearly and specifically named to 
avoid confusion and misunderstanding. 

And of these, the one which most concerns the power 
user is the actual horse power. By actual horse power is 
meant the power at the crank shaft, or the power which is 
available for doing useful work. 

The latter, often known as the brake horse power also, 
is considerably less than the indicated horse power, as 
would be expected. The ratio of brake to indicated horse 
power forms what is known as the mechanical efficiency, 
or the percentage of energy supplied to the engine in the 
steam which is converted into power that can be used ex- 
ternally to the engine and independently of it. 

The difference between the indicated horse power and the 
actual or brake horse power represents the power which is 
lost in the engine itself. These losses come about in vari- 
ous ways. ‘There is friction of rods in stuffing boxes, fric- 
tion of piston and cylinder, valve friction, friction of bear- 
ings, and the wind resistance to the flywheel, all of which 
are combined in the one general term, friction horse power. 

To determine the mechanical efficiency of an engine, it 
is necessary, then, to know either the actual horse power 
or the friction horse power, and the indicated horse power. 
The latter is easily determined, but to get the actual horse 
power or that lost in friction may prove more difficult. 

If the engine is in such a position that a brake can be at- 
tached and the output of power thus measured, it will bea 
simple matter to find the brake horse power, the mechanical 
efficiency, and the friction horse power. But there are 
inany engines to which it is impossible to attach a brake, 
m account of the absence of band wheels or difficulties in 
location. 

In cases like this, an approximate friction horse power 





may be obtained by running the engine light, or unloaded, 
at its usual working speed. Indicator cards taken from the 
engine under these conditions will show simply the power 
required to overcome the frictional resistances of the engine 
itself. As just stated, though, this is only approximately 
correct, since the friction will vary with the load and differ- 
ent conditions of running. So, while the method just out- 
lined will give the true friction horse power at no load, it 
will not give the correct friction loss at higher loads. 

Where it is desired to know the amount of power ab- 
sorbed by an engine in friction, at any and all loads, the 
only satisfactory method is to find the indicated horse 
power corresponding to various brake loads, and to take 
the difference at these various points. From these results 
a curve of friction horse power may be drawn, if desired, 
which will show at a glance the loss in friction at any load. 

Suppose the engine was of 120 horse power, we should 
make at least six tests: one each at 20, 40, 60, 80, 100 and 
120 horse power brake load. Each of these tests should 
last about five minutes, indicator cards being taken every 
minute and a half or two minutes, as well as the number of 
revolutions per minute and the brake readings. 


LEE YES 
Concerning the The wide-awake steam user of to- 


Study of 


Automatics. 


day is slowly but surely being won 
over to the fact that the automatic 
machinery system is undoubtedly, in 
most instances, making a great showing in the matter of 
economy throughout his entire plant. Thus it only be- 
comes a matter of time until the question asked will be, 
“Which can we obtain the best results from ?” and not an 
absolute refusal to try anything automatic as has undoubt- 
edly been largely the custom in the past. 

That automatic devices are looked upon with prejudice, 
and in some cases with unreasonable aversion, by the many 
engine-room employees, is evidenced by their actions toward 
such things in general, and it can be truthfully said that 
the greatest difficulty experienced by the manufacturers in 
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placing their appliances is the overcoming of this feeling 
upon the part of the employee; be the apparatus what it 
may, the mechanism ever so perfect, or the action ever so 
certain, results cannot be obtained therefrom without the 
honest and intelligent co-operation of the attendant. It is 
only fair for us to say that this feeling of antipathy is 
slowly but surely dying out, but there is still in a large 
degree a strong feeling existing against such appliances. 

Just why this is true is scarcely explainable, for all such 
devices of merit are surely lightening the load of labor and 
increasing the efficiency of the plant, without in any way 
injuring those directly connected therewith. For instance, 
the Carnegie Steel Company have a plant at Duquesne, Pa., 
in which a battery of twelve boilers is being operated, in 
so far as is possible, by automatic devices. First, the 
pumps are governed automatically, the introduction of the 
feed-water is obtained in the same manner with an admi- 
rable regulator which insures a fixed water line; the coal 
is fed through a hopper to an efficient automatic stoker, 
while the ashes are in a like manner carried from beneath 
the grates and deposited in a small car, there to await 
proper removal. 

The question may arise, “‘ Well, where does the employee 
benefit through all that; it probably takes only half as 
many men to operate the plant, and look at the men thus 
thrown out of work?” It is probably true that it only 
takes half the men to operate such a plant, but with the 
installation of such machinery it becomes a question of the 
survival of the fittest, for it takes men of intelligence to 
operate such places. Where muscular strength was once 
an essential, it now becomes more a question of brains, and 
brains always commands a higher salary. Thus it will be 
readily seen that automatic mechanics as introduced in the 
steam plant not only insures a longer life to the boiler, a 
better return from coal in the matter of heat, a more effi- 
cient and cleanly method of operation, and also a surer 
means of protection from accidents, and numerous other 
advantages, but also it is creating a new profession for the 
fireman. The man who will take an interest in and study 
such things will of necessity be in demand, for above all 
else expert attention is necessary, while those who at the 
present time (and there are many) whose only ambition 
seems to be to shovel coal will be relegated to their proper 
sphere, and the man who is earnest in his desire to advance 
will be elevated above the back aching, back breaking 
labor resultant from primitive methods. 

No matter how careful or industrious the man may be, 
yet he cannot act with the precision or regularity of a cor- 
rectly made machine. There is no doubt that there are 
many devices being marketed which will bear a great deal 
of improving before they can be accepted, but therein lies 
the value of a skilled engineer, and again it is not good 
judgment to accept such things without first subjecting 
them to a fair test. 

It should be the desire of the engineer to meet and taik 
with salesmen at all times when pessible, for be he ever so 
well versed in his profession he will often learn from the 


traveling man. In all cases a good salesman is an observer, 
and will have picked up points during his travels from 
engine room to engine room that would be of value to any 
one, hence it will be well to encourage the salesman, and 
find out what he has. You may not be in need of it at 
that time, but remember you may not always be in that 
place, and if you are well versed in the different grades of 
material, kinds of machinery, and the various appliances 
analagous to your profession, you will be the man sought after 
by both the employer and salesman; the employer because 
you have the knowledge, and the salesman (if he has a sin- 
cere conviction of the merit of his article) because he feels 
that he will be given an honest opinion and a fair trial. 

It is not our intention to urge upon anyone the necessity 
of adopting any article or device, but merely to point out 
a subject that will bear the most careful study and consid- 
eration upon the part of engine-room employees, from the 
coal passers to the superintendent. 

Look at the great number of successful labor saving ap- 
pliances now on the market, and consider the enormous 
benefits accruing therefrom. What would the locomotive 
be without an injector? Yet Giffard, the inventor, labored 
for years trying to get even a chance to try it, and was met 
on every side by the opposition of the locomotive engi- 
neers, ninety-nine out of every hundred positively declining 
to take out an engine equipped with an injector. ‘To-day 
it would be difficult to induce any man to run a locomotive 
equipped with the old style pump. 

Look at the ease with which a train of cars can be con- 
trolled with the automatic air-brakes, yet the application 
of them was fought most bitterly by the very people whom 
it is now benefiting most. Through the agency of electri- 
cal energy the movements of our huge ocean greyhounds 
are governed with the greatest of ease. In fact, innumer- 
able are the automatics which are to-day easing the labors 
of mankind despite the opposition of those benefitted. 

Now while the benefits of these improvements extend to 
all indiscriminately, what class is more deserving of every 
consideration and benefit that may accrue from the appli- 
cation of automatic and labor-saving devices than is our 
firemen and engineers? Surely it is those very people who 
should welcome anything that will in any way lighten the 
load of labor. 

There is nothing which causes the fireman such serious 
reflections, as when attempting on a good hot summer day 
to get a clean fire by the aid of poker and slice-bar, knowing 
all the time that, with the furnace door open, his steam is 
rapidly falling, and realizing the need of extra exertion 
necessary to get it'up again; oft times as he stirs the red 
demons within would he be glad to welcome the automatic 
stoker. 

Automatic damper regulators too have stepped in to save 
many a weary step and the burning of many unnecessary 
tons of coal, and thus we could go on and on enumerating 
the benefits of like devices, each and every one of which 
had to fight against the most bitter opposition from those 
who to-day are enjoying the results of their success. 
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The 60,000 H. P. Plant of the Manhattan Railway Co., New York City. 


Truly this is the electrical era. Not in the world’s history 
has any discovery or invention assumed in such a short space 
of time the mighty proportions as has that of electricity. 
Each year it is persistently and insidiously supplanting steam 
in many ways. Especially is this true in the matter of trans- 
portation. 


44> 


a oe 


by the action of the management of the Manhattan Elevated 
Railway Company in assuming sufficient confidence in the 
electrical method of equipment to substitute it for the steam 
locomotive upon its enormous system. The magnitude of the 
undertaking and character of the work to be performed neces- 


sitated the utmost confidence in those delegated to manufac- 


Sore 
ve 
—————— 








Revolving Field of the Alternator and 12,500 Horse Power Engine. 


Fifteen years ago a trolley car was a subject of open-mouthed 
wonder; to-day we see it installed, not only in the place of 
many steam railways, but in places where steam roads would 
be an impossibility. This has been very clearly demonstrated 


ture and install this equipment. More surely was this confi- 
dence necessary in the matter of the electrical apparatus, as 
never before had a project of such gigantic proportions been 


attempted. 
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After long consideration this confidence was placed with the 
Westinghouse Electric and Manufacturing Company, Pitts- 
burgh, Pa. The rapid fulfillment of the contract and the 
unprecedented results obtained in the matter of construction, 
shipment and erection of such a mighty mass of machinery, 
denote that the confidence was well reposed. Some idea of the 
enormity of the undertaking may be had from the accompany- 
ing illustrations and description of the plant. 

The equipment represents the most marked advance in elec- 
tric traction during present years. This statement will be 

<n, = * 


a 





power at the hours of maximum load. To maintain the latter 
output for a day would require, as has been pointed out, the 
combined efforts of 3,000,000 men. 

The problem of generating so large an amount of energy 
was novel in its magnitude and of special importance on 
account of the delays and widespread inconvenience that 
would be caused by any breakdown in the generating plant. 
At the same time, a plant of this size offered great scope for 
the saving of labor and fuel. Considerations of reliability and 
economy therefore led the designers of the power distribution 


ia 








Driving Shaft, showing Web Method of attaching for the Revolving Field. 


more vividly appreciated if we refer to figures showing the 
magnitude of the traffic on this road. During the year ending 
June 30, 1899, the Manhattan Railway carried more than 174,- 
000,000 passengers, as against 38,000,000 carried by one of the 
greatest trunk line systems in the United States. While much 
of the latter was long haul traffic, it is probable that the Man- 
hattan Railway has to its credit the greater number of passen- 
ger miles. Two million passengers can be carried in a day, 
This represents the movement of over two hundred trains 
daily, requiring an expenditure of energy varying from 5,000 
horse-power at the hours of minimum load, to 60,000 horse- 


system to enter into an exhaustive study of the problem pre- 
sented in electric power station design. We will take up par- 
ticularly in this article the factors relating to the design of the 
electric generators, the type of which was shown after a care- 
ful study of the nature of the service required. 

The size of the generating units was determined by the 
minimum load existing during the early morning hours, from 
two to five o’clock, which is somewhat less than 5,000 Kw. 
This was taken as the capacity of the individual units in the 
station, although it involved the building of larger electrical 
machines than had ever before been undertaken. The number 
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of the units was determined by the maximum load, for which 
eight machines were considered sufficient. 

Since there must be great durability and freedom from break- 
down, and also large overload capacity, a slow-speed type of 
four-cylinder, cross-compound engine was adopted. In order 
to make the turning movement as uniform as possible, two of 
the engine cylinders were placed in a vertical position and two 
horizontally, and by further making the revolving part of the 
electric generator exceptionally strong and heavy it was pos- 
sible to dispense with the usual fly-wheel. The extreme vari- 
ation in speed will not be greater than three-fifths of one 
degree per revolution; that is, a point on the rotating part will 
not go ahead or fall behind a point having absolutely uniform 
motion more than three-tenths of a degree. 

For distributing energy from a central power-house over the 








the field is the rotating member. It has been designed with 
especial regard to mechanical strength, the field magnets with 
their windings forming the rim of a huge wheel (as shown in 
cut), which is attached by web plates of rolled steel to a cast- 
steel hub keyed directly to the engine shaft. This revolving 
field is thirty-two feet in diameter and, sinceit turns at seventy- 
five revolutions per minute, its peripheral speed is 7,540 feet, 
or more than a mile, per minute. Its weight is 370,000 pounds. 

There are forty field poles, built up of laminated steel. 
They are wound with copper strap on edge, one layer deep, 
and the insulating material cemented in place between the 
turns. The edges of the strap are exposed in order to better 
dissipate the heat developed. The normal exciting current for 
each alternator field is approximately 225 ampers at 200 volts, 
and the winding is so designed that the excitation can be 


len 


~~ 


Portion of Armature of 5,000 Kw. Alternator showing method of winding. 


entire island of Manhattan an alternating current sytem was 
desirable in order to reduce the cost of transmission lines. 
The frequency of the system was selected with reference to 
the use of retary converters, which will be employed for con- 
verting the alternating current to direct current for distributing 
through the third-rail to the trains. Rotary converters operate 
more satisfactorily at low frequencies, and there being in this 
case no reason for adopting a high frequency, twenty-five 
cycles per second was chosen by the engineers of the Manhat- 
tan Company as the standard. The regulation of the converter 
system is further enhanced by the massiveness of the moving 
parts of the generators and the uniformity of turning moment 
of the engines, referred to above. 

As is common in alternators of large size, in these machines 


increased to care for an overload of fifty per cent and a ninety 
per cent power factor. The field windings are held upon the 
poles by copper wedges driven between the pole tips. These 
wedges also serve to prevent the shifting of the magnetic lines 
of force, and hence preserve constant the wave form generated. 

The armature consists of six castings belted together, to 
which is attached the armature core. The latter is a built-up 
ring composed of thin, soft steel plates with slots on the inner 
surface in which are placed insulated copper bars, constituting 
with their end connectors the armature winding. The steel 
plates are separated at intervals by ventilating spaces, which 
prevent the iron from becoming too hot from the effects of 
hysteresis and eddy-currents. 

In order to produce a wave form free from irregularities and 
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of the same shape at different loads, a distributed winding 
with four armature slots per phase per pole was adopted. This 
tends to avoid the production of harmonics, which is an espe- 
cially important matter in view of the large capacity and self- 
induction of an extensive system of cables and transmitting 
apparatus, together with the presence therein of a large num- 
ber of 1500 Kw. rotary converters. Each slot contains three 
bars, which are securely fastened to the end connectors. The 
bars in any slot may be removed without disturbing the bars 
in the other slots and without moving the frame of the machine. 
The armature conductors are insulated to withstand a puncture 
test of 25,000 volts alternating current for thirty minutes. 

The building of generators of such exceptional size is a 
matter of considerable interest. It will be readily understood 
that only shops of unusual size, and with exceptional facili- 
ties, can handle such work. The Westinghouse Electric and 
Manufacturing Company, who have always been keenly alive 
to probable development in electric matters, had anticipated 
the demand for these large units, and one aisle of their great 
shops, seventy feet long by 1200 feet, is capable of caring for 
even such large work as that involved in the building of these 
huge 5000 Kw. machines. Extending entirely through this 
aisle is a railway siding for convenience in shipping and un- 
loading. ‘To handle the heavy parts of the machinery and the 
portable machine tools three overhead electric traveling cranes 
are provided, each having a capacity of fifty tons. All tools 
in the Westinghouse shops are electrically driven, and some 
are provided with auxiliary motors for adjustment. Among 
these is a boring mill which is the largest of its kind ever 
built. A twenty horse-power motor is used to raise and lower 
its sixty-ton cross-head. This machine is being used to turn 
down the field rims of the alternators above described. 

The armature frame of one of these huge generators is as- 
sembled and bored at one time. The magnitude of this oper- 
ation will be comprehended when it is remembered that the 
diameter of the bore is thirty-two feet, and that the frame of 
the generator stands forty-two feet from the bed-plate to the 
top, and weighs 550,000. For shipment from the works it is 
necessary to divide the frame into six parts in order to keep 
barely within the clearance limits of railway tunnels and 
bridges, and, as it is, cars of special design had to be used to 
carry the parts to New York. 

The electrical features are unusually noteworthy. Each 
generator will deliver three-phase currents at 11,000 volts, 
which if necessary may be raised to 12,000 volts. "The wave 
form generated is practically a true sine curve under all condi- 
tiods of load and power factor, and the regulation from full 
load to no load is guaranteed to be within six per cent. The 
rise in temperature above the surrounding air of any part of 
the machine under full load for twenty-four hours is not to 
exceed 35°C., and at fifty per cent overload, or 7500 Kw., is 
not to exceed 55°C. The efficiency at full load, from engine 
to switchboard, is 96.5 per cent. 

The magnificent machines are, as above noted, the largest 
in the world, and they exemplify in a striking manner the tri- 
umph and progress of electrical engineering. That they em- 
body the latest and best development in generator design for 
great traction power houses is shown by the fact that this type 
of machine was recently chosen for the equipment of the New 
York Rapid Transit Railway. The contract signed with the 
Rapid Transit Subway Construction Company calls for six 
units of 5000 Kw. each. 


The Quality of Steam. 
R. T. STROHM. 


The use of the term ‘‘saturated”’ as applied to steam is, ina 
way, unfortunate, inasmuch as it conveys an idea of wetness 
when such is not necessarily the case. Commonly, when we 
speak of saturation, we mean that the body or substance in ques- 
tion has absorbed as much liquid or moisture as it can possibly 
hold. Air is saturated when it contains so much water vapor 
that any further attempt at adding moisture would be followed 
by precipitation. Cloth is saturated with aliquid when the point 
has been reached at which it will no longer absorb any more of 
the liquid. 

When steam is spoken of as being saturated, however, it is 
not saturated with moisture. It is saturated with heat. Enough 
heat has been added to the water to just convert it all into dry 
steam. The slightest loss of heat while in this condition will 
cause some condensation, and any further addition of heat will 
cause superheating, assuming that the steam is not in contact 
with the water from which it was generated. 

The steam which is formed in the ordinary steam boiler, or the 
vapor used in the greater number of steam engines throughout 
the country, is far from being pure saturated steam. Owing to 
impurities in the water, and consequent foaming, or the spray- 
ing effect of the ebullition, or as the result of condensation, there 
is more or less moisture contained in the steam, either in large 
globules or as a very finely divided mist. 

Consequently steam may be either wet or dry saturated, ac- 
cording to the amount of moisture it contains. If there is no 
moisture whatever suspended in it, it is dry saturated steam. If, 
on the contrary, it entrains particles of moisture, it is wet satu- 
rated steam. It is to this latter class that by far the greater part 
of the evaporation of the present-day steam boilers belongs. 
Absolutely dry steam, without superheating, or dry saturated 
steam, is a comparatively unknown article in common practice. 

However, a line has been drawn, for commercial purposes, 
which marks the division between wet and dry steam. Since 
absolutely dry steam is a practical impossibility, it has become a 
general practice among steam users to consider as dry steam all 
water vapors containing less than three per cent, by weight, of 
water. Under this ruling, there are numerous boilers which are 
furnishing to their engines commercially dry steam, though 
doubtless there is quite a large number which furnish steam a 
great deal wetter than this. 

When it comes to the determination of the water consumption 
of an engine or the evaporative efficiency of a steam boiler, it 
makes a great difference as to how much water is contained in the 
steam. It is customary for the buyer of an engine to specify in 
his contract with the builder the maximum allowable water con- 
sumption per horse power per hour, with, in some cases, a 
premium for performances less than this fixed limit. 

Now, when the steam contains moisture, that moistures goes 
through the engine with the steam, doing no useful work, de- 
creasing the effective effort, spoiling the efficiency of cylinder 
lubrication, and adding to the water consumption of the engine. 
In a case, therefore, where an engine is to be bought or sold 
because of its coming up to its guaranteed steam consumption, 
allowance must be made for the amount of moisture which that 
steam contains. 

A case is on record, which occurred in Paris before the late 
exposition, that aptly illustrates this point. Certain American 
engines were installed in one of the exposition buildings for 
purposes both of exhibition and power. The engines were 
tested by a party of several French engineers, and were found 
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to have a water consumption of more than 30 pounds per indi- 
cated horse power per hour, which was excessive, considering 
the type and class of engine. It had been built under a guaran- 
tee of 23 pounds. 

An American engineer, surprised at the result of this test, and 
doubting its accuracy and fairness, examined into the conditions 
and methods of the trial. He found that the steam supply was 
furnished through an unprotected iron pipe over 125 feet long. 
He at once had the pipe properly covered and a steam separator 
of approved pattern installed inthe main nearthe engine. Tests 
made under the improved, normal conditions showed a steam 
consumption of slightly less that 22 pounds per horse power per 
hour. 

In boiler trials the total apparent 
evaporation is not to be considered 
as the performance of the boiler. 
The results must be corrected for 
moisture which has been carried si 
out with the current of steam and GL__}_} 
which cannot be considered as D 
evaporation. 

This variation in the wetness of | 









steam has given rise to the phrase 
‘‘ quality of steam,’’ by which is 
meant the percentage of vapory 
mixture which is dry saturated 
steam. Thus, if the quality of 
steam is spoken of as being 95 
per cent, it is known at once that 
it is steam which is 95 per cent B 
dry, or which has 5 per cent of 
moisture. 

There are numerous devices by 
which to determine the amount < 
of moisture which steam posses- 
ses, but they are all included in 
the term ‘‘calorimeter.’’ The H 
principles upon which they act 
are different, and for that reason each must be separately de- 
scribed. It is not the intention, though, to describe every type, 
but only such as are most common or give the most accurate 
results. 

The simplest in construction as well as the cheapest of the 
kind is the barrel condensing calorimeter shown in the first 
figure. It can be rigged up, at comparatively small expense, in 
almost any steam plant, since most of the articles used in its con- 
struction are usually at’ hand. 

It consists of a wooden barrel placed upon a pair of platform 
scales which weigh accurately to the quarter pound. Into this 
barrel is led a pipe, either of iron or a piece of rubber hose, 
from the main containing the steam to be tested. The barrel 
should contain somewhere in the neighborhood of 300 pounds 
of water, at ordinary temperature. If it is desired to be as ac- 
curate as possible, the barrel may be covered with a lagging of 
some good non-conductor to prevent radiation. 

In making a test for the quality of steam with this calorimeter, 
the weight of the water in the barrel is first closely determined 
and its temperature taken. For this purpose a thermometer is 
necessary, and this should be a very reliable instrument, capable 
of reading to a tenth of a degree on the Fahrenheit scale. 

Now blow steam through the pipe into the air until the pipe is 
thoroughly heated. Then turn the current of steam into the 
water in the barrel, keeping the end of the pipe near the bottom 
of the barrel, so that all steam issuing will be condensed. While 























the steam is being run in, the water should be stirred thoroughly 
with a wooden paddle, so as to obtain a uniform temperature 
throughout the water. When the temperature has risen to about 
120° Fahr. the flow of steam should be stopped and the steam 
pipe removed. At the same time the temperature of the water 
should be taken and the weight also. We now possess the 
necessary data for the calculation of the quality of the steam, 
This may most easily be shown by the formula 


Oat =. (4-9 _f-4 
w wl l 

In this equation, Q is the quality of the steam ; x is the num- 
ber of pounds of dry steam; Wis the weight of cold water in 
the barrel at first ; w is the difference between the first and last 
weights of water in the barrel ; /, is the final temperature of the 
water in the barrel ; 4 is the original temperature of the water ; 
¢ is the temperature of the steam being tested, which can be 
obtained from a steam table ; / is the latent heat of the steam at 
the pressure in the steam pipe, which can also be found in the 
steam table. 

It is not difficult to see how this formula will give the quality 
of the steam. The water in the barrel is raised in temperature, 
by the condensing of the steam, from a temperature 4, to / ; and 
it takes one heat unit to raise one pound of water 1° Fahr. in 
temperature. So to raise w pounds from 4, to ¢, will require 
w (t, —¢,) heat units. 

The steam that enters is composed partly of dry steam and 
partly of moisture. Each pound of dry steam gives up its latent 
heat in condensing, so that x pounds will give up x/ heat units. 

The moisture thus formed, together with the moisture origin- 
ally in the steam, at the temperature of the steam, are now 
lowered from / to 4, giving up w (¢ — /,) heat units more, since 
w is the number of pounds of water run in, and ¢— 4 the num- 
ber of degrees through which this water cooled. 

Now, the heat given up by the steam which enters is all taken 
up by the water in the barrel, and so it must be that 


al+w(t—t,) =w (4,—A4), or, 
al= W(t,—t,)—w (t—Z) 
Poe W(t, — t) Ae w (t—?.) 

Ps l 


This x is the total pounds of dry steam condensed. The total 
amount of steam and moisture which entered the barrel was w 


That is, 


pounds. So the percentage of dry steam is 
a £2. Wat) . th 
_ wo wl 


While the barrel calorimeter is by far the simplest and easiest 
to construct, it is also the most liable to error, and it requires 
great care to obtain fairly accurate results from its use. Ina 
great many instances, however, the determinations by this calori- 
meter are sufficiently close for al] practical purposes. When the 
most accurate tests are to be made and the moisture in the steam 
determined with the highest degree of perfection, it is necessary 
to use a calorimeter in which the errors liable to enter are re- 
duced to a minimum. The separator calorimeter fulfills these 
conditions. It is illustrated in the second figure. 

It consists of a main chamber &, to which is attached awater 
gauge 4. Above this chamber Z are several other pipe connec- 
tions. One of these, 7, admits the steam which is to be tested 
for moisture. It opens into Z, which is continued downward 
into chamber #, as shown by the dotted lines. This pipe is 
perforated with a large number of holes about % inch in di- 
ameter. The steam, entering at F, is deflected into pipe Z and 
escapes into chamber & through the small holes, in doing which 
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the moisture is removed, and falls to the bottom of chamber 2. 
It is on this account that the name separating calorimeter has 
been applied to this instrument, since it acts upon the principle 
of the ordinary and familiar steam separator. 

The steam, freed thus of its]moisture, passes up and out of the 
pipe C. In this pipe is placed a diaphragm JZ, in which is 
drilled a hole ;'; inch in diameter. At G is a pipe opening into 
the space connecting F and £, to which a steam gauge may be 
attached. 

The operation of this style of calorimeter is as follows: The 
steam to be tested is admitted through the pipe 7. As it escapes 
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from pipe C it should be led into a tank of cold water and con- 
densed. In‘beginning a test, care must be taken to start all por- 
tions at one instant. First blow steam through the calorimeter 
to heat it. Then at a given signal turn the escaping steam into 
the condensing tank and note the level of the water in the gauge 
glass A. 

This water level should be kept constant during the test, which 
can be done by drawing it off as fast as it collects through the 
cock A, this moister being kept and carefully weighed at the end 
of the test. When the steam has run for about half an hour, 
the test is stopped by shutting off the steam, drawing off the 
water in the gauge to its original level, and weighing the steam 
condensed in the tank. Then knowing the weight of steam W 
discharged from C and condensed ; w, the weight of moisture 
drawn from chamber & ; and the loss & due to radiation from 
the surface of the calorimeter ; we have for the quality of the 
steam 


The radiation loss 2 is found by coupling another separator 
calorimeter, just like the one shown, to the pipe C. The steam 
leaving the first calorimeter and entering the second is dry steam, 
so that any moisture which collects in the latter, called R in our 
formula, is due to the condensing effect of the second instru- 
ment. And since the two are alike, it may be taken as the radia- 
tion loss of the first also. 

It may be that in some cases it would be very inconvenient to 
condense the escaping steam. In such a case the amount of 
steam escaping may be calculated by taking the exact time dur- 
ing which steam flows, as well as the steam pressure by gauge at 
G. Then by Napier’s formula for the flow of steam in a given 
time, through an orifice, we have 
pressure X area 
aa ames 
the pressure being absolute and the area of the opening: in the 
diaphragm being square inches. This will give the pounds per 


Flow in pounds per second = 


second, which, multiplied by the length of the test in seconds, 
must give the quality W. The same care in starting and stop- 
ping is necessary in this as in the previous case, 


The above formulas as stated give the quality of the steam or 
the percentage of dry saturated steam contained in the current. 
To obtain the percentage of moisture it is necessary only to sub- 
tract the quality of the steam, expressed in per cent from 1co 
per cent. 
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Pittsburgh Engineers and the License Law. 

There is probabiy xo large city where the engineers are as near 
unanimously favorable to the passage of an engineer's license 
law as are the engineers of Pittsburg, which fact is no doubt 
largely due to the recent disastrous boiler explosions which have 
occurred there, thus bringing the members of the craft in that 
city and vicinity to a realization of the existing conditions. 

One may travel from engine room to engine room there for 
days, and the common remark of all is, ‘‘we ought to have a 
license law.”’ 

But, while the engineers of Pittsburg are practically unanimous 
in their demand for the passage of a license law, this unanimity 
of opinion is not the only thing required to accomplish the desired 
result. 

There are other and equally important questions to be settled. 
First, they should decide whether to expend their efforts in be- 
half of a city law only, or to adopt the broader view and endeavor 
to secure the passage of a law covering the whole State. Second, 
they should agree upon the general requirements to be embodied 
in any bill that may be presented, either to the State Legislature 
or to the City Council. Third, and most important of all, is the 
question of ways and means, and to this, as well as to the others, 
there is but one answer, namely, to organize ; for by this means 
only can engineers hope to procure the passage of any desired 
legislation from any source. 

Looking at the matter from an impartial view point, it would 
seem that the Pittsburg engineers should favor a law including 
the entire commonwealth, rather than a municipal law, and this, 
because of the peculiar physical conditions surrounding them. 

A municipal law could not be made to include Allegheny, 
Homestead, or any of the many important nearby manufacturing 
towns, which are practically a part of the city, and which employ 
many engineers. 

The matter of agreeing upon the general requirements of a 
proposed law is where considerable difficulty is likely to be ex- 
perienced, for as it stands at present this is a question upon which 
the Pittsburg engineers differ greatly. 

A few of those who are fortunate enough to hold the larger 
and more important positions usually favor a ‘‘graded’’ license, 
but each has a different idea as to the best method of grading, 
and it is right here that the greatest difficulty is likely to arise. 

The majority of the engineers, however, seem to favor a uni- 
form, one grade license for actual operating engineers, with a 
lower grade to cover such positions as watchmen left in charge of 
boilers, water tenders, hoisting engineers and possibly for station- 
ary plants of less than 10-horse power or thereabouts. 

This latter method appears to be the more sensible and most 
likely to receive consideration by either the City Councils or the 
Legislature, but if the Pittsburg engineers are wise they will 
simplify matters still more by adopting a ‘‘service’’ clause, giving 
a license without examination to any engineer who has been em- 
ployed at the business, in the State, for a period of, say, five 
years just preceeding. 

A clause of this nature will prove invaluable in overcoming the 
opposition of influential manufacturers who happen to have favor- 
ite old engineers in their employ whom they may fear to lose 
through their inability to successfully pass an examination, 
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Again, such a clause is not as bad as it at first seems, for after 
the law is in operation a few months and the first licenses are 
granted, it becomes a dead letter. 

Many of the men who favor a graded license do so because they 
fondly imagine that their positions, rather than their knowledge, 
will insure them a certificate of the highest grade. If these men 
were familiar with the history of engineer’s license laws, especially 
that in Massachusetts, where several grades of licenses are issued, 
they would doubtless fall over each other in an attempt to pre- 
vent the passage of a graded law instead of encouraging its 
adoption. 

When the bill providing for the Massachusetts law was presented 
to the Legislature a number of Boston engineers, who were hold- 
ing big jobs, insisted upon provision being made for several differ- 
ent grades, with the result that when the bill was finally passed 
and became operative, an overwhelming majority of these same 
‘‘big fellows’ received licenses below the first grade, many re- 
ceiving the very lowest grade issued. Of course, they squealed 
like stuck pigs, but it was too late, and many of their positions 
are now filled by younger men, who formerly urged them to 
accept a bill providing for a uniform grade of license. 

The single grade license law possesses an additional advantage 
in that it has a beneficial influence upon the examiner who has to 
decide who is and who is not entitled to a license. If he is work- 
ing under a graded law and an applicant under examination does 
not satisfy him, he may be tempted to give him a low grade cer- 
tificate as an easy way to get rid of him and still earn a fee for his 
office. The trouble in such a circumstance, and there would 
doubtless be many such, is that man still remains in the business 
as a sort of barnacle and a menace to the public. Whereas, with 
a single grade law, all licenses are first-class, and the examiner 
will use greater caution and will be more likely to rid the profes- 
sion entirely of the incompetents, thus curtailing and restricting 
the supply with a consequent impetus to the demand as well as 
compensation, which, after all, is a very important consideration. 

Ifthe Pittsburg engineers hope to secure the passage of a license 
law at the next session of the legislature they must, without delay, 
settle the question of ways and means; for no law of this character 
can be gotten through the Pennsylvania Legislature without hard 
work and lots of it, and money, too, must be raised to defray the 
legitimate expenses of the workers, which are necessarily high. 

To accomplish these things the engineers must be organized ; 
every operating stationary engineer in Pittsburg and vicinity 
should join and support an organization which is endeavoring to 
improve the condition of his profession. And right here is where 
all such engineers should exercise their best judgment and make 
sure to join the particular organization best qualified to secure 
the passage of the desired law. 

The American Order of Steam Engineers is the only organiza- 
tion that has ever made a successful effort in behalf of the engin- 
eers of any portion of this State ; moreover, this organization is 
the best equipped, both in point of numbers and finances, to con- 
duct an energetic campaign in behalf of a State license law. 

It was the American Order of Steam Engineers that secured 
the passage through the State Legislature of the bill providing 
for the licensing of engineers in cities of the arst class, which law 
is now operative in Philadelphia ; and the fact that that bill was 
passed in spite of the opposition of numerous engineers and 
manufacturers, entitles the American Order of Steam Engineers 
to still greater credit than would be due under ordinary circum- 
stances. 

In Philadelphia the A. O. S. E. has a very large and growing 
membership, while in most of the more important towns of the 
State they have thriving councils, all of which are ready and 


eager to support any movement looking to the passage of a State 
license law. 

But there are other reasons why the Pittsburg engineers should 
become members of the American Order. It is an order for en- 
gineers and engineers only, and each member must not only be 
an engineer, but must be a white American citizen, thus giving 
each member an assurance of security from contact with undesir- 
able associates, which other organizations do not afford. 

In addition, the American Order of Steam Engineers is chart- 
ered under the laws of the State of Pennsylvania and is a bene- 
ficial organization, operating under the most successful con- 
ditions, each subordinate council being enabled to pay generous 
benefits in case of the sickness or death of its members. 





Items of Interest. 


The Lakewood Hotel, Lakewood, N. J., is certainly a good 
place for firemen to be employed. ‘‘Garry’’ Estell and Anto- 
nio Manges, both of whom for sometime past have been engaged 
in the above mentioned capacity there, have fallen heir to small 
fortunes through the demise of rich relatives. Estell received a 
legacy of $35,000 through the death of an uncle, and Manges, 
through the passing away of an aunt, received $12,500. They 
both have resigned their positions in order to, as they put it, 
‘* give some one else a chance at a good thing.”’ 

Undoubtedly there will be no trouble experienced in filling the 
vacant places under the circumstances. 


Ground was broken on December 2oth for the World’s Fair, 
which is to be held at St. Louis next year to commemorate the 
Louisiana Purchase. A prayer was offered by the Rev. Dr. 
Nichols, and speeches were made by Corwin Spencer and D. R. 
Francis, president of the Fair Company. After the ceremonies 
on the ground a largely attended meeting was held at the Coli- 
seum, speeches being made, and Congressman Tawney reviewed 
the Louisiana Purchase and the benefits which accrued to the 
United States therefrom. 


MonERATE SPEED ENGINES.—It is broadly claimed that 
moderate speed engines are much more economical than high 
speed engines under all conditions, and are as economical as slow 
speed engines under similar conditions; they are adapted toa much 
wider range of conditions than either high or low speed engines, 
and, all things considered, give the highest return on the invest- 
ment. The results obtained during the past five or six years 
seem to justify these claims, and the increased attention shown 
by high speed and slow speed engine manufacturers to this field 
is a tacit recognition of its importance.-—Am. Elec. 


The development of the water power of the falls of the Susque- 
hanna River, at York Haven, Pa., will be completed next fall. 
While not on so gigantic a scale as Niagara, yet it marks a very 
important step in power production. Some idea of its import- 
ance can be learned from the plans of the company, which for 
the preliminary installment are as follows : 

A power house, 478 feet long, 50 feet wide, will contain 40 
turbine water wheels of 600 horse power each. The plant was 
designed by George B. Burbank, formerly of the Niagara Falls 
Power Co. The company has a capitalization, stock and bonds, 
of $4,500,000, and expects to attract a great many industries upon 
its completion, 
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Brother John H. Cunningham has been 
elected Chief Engineer of John E. Sweet 
Council of Syracuse, N. Y. His address 
is Hall of Language, Syracuse University. 
S. A. Steel, 311 Orange street, was re- 
elected as Corresponding Engineer. 


Quite a number of supply men and 
steam specialists, salesmen from Philadelphia and other points, 
will attend the Pennsylvania Grand Council Convention at Al- 
lentown, Pa., on Tuesday, the 18th of March. 

Headquarters for officers and delegates to the Pennsylvania 
Grand Council Convention at Allentown will be at the Grand 
Central Hotel, Hamilton street near Eighth. 

Municipal Council, P. F. D. of Philadelphia, will hold their 
first quarterly meeting at Girard Hall, Girard Avenue above 
Sixth Street, on Monday evening, March 1oth. All local 
members of the Order, who can make it convenient to do so, 
are respectfully invited to attend. 

The Executive Board in charge of arrangements tor entertain- 
ing the officers, delegates and visitors to the sixteenth annual 
convention of the American Order of Steam Engineers, which 
will be held at Reading, Pa., commencing May 12th next, an- 
nounce that the convention will be held in Rajah Temple, on 
Franklin street near Sixth, instead of Deibert Hall, as previously 
stated. This change has been made in order to provide more 


commodious accommodations, and for the purpose of affording 
an opportunity to manufacturers of steam specialties and sup- 
plies, in which engineers are interested, to exhibit their products 
to the best possible advantage. Ample space will be provided 
for this purpose in the same building in which the regular ses- 
sions are held, and charged for at a moderate rate. Any one 
desiring information upon this point should address communi- 
cations to the Executive Board, care of Board of Trade rooms, 
Reading, Pa. 


Millville Council, No. 6. 


The following newly elected officers of Millville Council, No. 
6, of New Jersey, have been installed: Chief Engineer, DeLynn 
Friet; First Assistant, Wm. F. Pond; Senior Master Mechanic, 
David H. Hayes; Junior Master Mechanic, Joseph H. Hawkins; 
Recording and Corresponding Engineer, Lewis Dougherty, 604 
Mulberry street; Financial Engineer, Joseph Messick; Treasurer, 
B. Frank Parks; Chaplain, J. W. Mathias; Sentinel, Walter 
Whitaker. 


Kensington Council, No. 3. 


On the 23d of January, Grand First Assistant Engineer Wm. 
J. Gifford installed the following newly elected officers of Ken- 
sington Council, No. 3: Chief Engineer, Wm. S. Stott; First 
Assistant, D. J. Ezrah; Recording Engineer, Wm. B. Roland; 
Financial Engineer, Edward C. Ricker; Treasurer, Chas. Cook; 
Corresponding Engineer, Charles Fournier, 3115 Richmond 
street; Senior Master Mechanic, John C. Anson; Junior Master 
Mechanic, Charles R. Chidister; Chaplain, Charles Cook; Inside 
Sentinel, Ernest Ritsert; Outside Sentinel, George Wheatcroff; 
Trustees, Charles Leng, Frank Mellor, Ernest Ritsert; Delegate 
to Grand Council, Edwin C. Ricker; Alternate, Charles Leng. 


The Coming Pennsylvania Grand Council Con- 
vention. 


The coming convention of the Grand Council of Pennsylvania, 
which will be held in Allentown on Tuesday, March 18th, will 
be the first State Convention ever held outside of the city of 
Philadelphia, and it is specially notable that more enthusiasm is 
being manifested over the prospects of the convention than of 
any previous one in recent years, which fact is ample justification 
for the change. It would not be surprising if many years shall 
have elapsed ere another Grand Council Convention comes to 
Philadelphia. 

The prospects of a convention in Allentown seems to have put 
new life into the up-State members, and as one of them puts it, 
‘«makes us feel that we are on an equality with the Philadelphia 
members, instead of simply auxiliary bodies, as we often felt 
ourselves to be under the old method of holding all State Con- 
ventions in Philadelphia.” 

The members of Lehigh Council, No. 15, of Allentown, are 
making elaborate preparations for entertaining all officers, dele- 
gates, visitors, members and friends, and a lively time is prom- 
ised. The feature of the occasion will be a banquet at the Grand 
Central Hotel on Tuesday evening following the session, and all 
who are familiar with the extreme hospitality and jovial sociabil- 
ity of the Allentown people, especially the members of Lehigh 
Council, will anticipate a pleasant evening. 

The Grand Council will convene at the rooms of Lehigh Coun- 
cil, 639 Hamilton street, at g A. M. sharp Tuesday, therefore it 
will be necessary for most of the delegates to leave home on 
Monday evening in order to be present at roll call. Most of the 
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Philadelphia delegation will leave the Reading Terminal on the 
6.00 P. M. express Monday evening. Those who cannot get 
away at that hour may go at 8.30, or on the 6.00 A. M. train 
Tuesday. All trains will be met at the depot by a special com- 
mittee appointed for that purpose. 


Educational Committee, A. O. S. E. 
JoHN Martin, Secretary, 2655 East Clearfield St., Phila. 


The following questions are intended to create discussion in councils 
of the American Order of Steam Engineers. Answers will not be required 
by the Committee but prizes will be awarded by the Cornmittee for the 
best essays "ag ip by individual members upon any of the questions 
asked. The PRACTICAL ENGINEER will give cash prizes for the best 
essays prepared by engineers whether members of the A. O. S. E. or not 


1. Explain the compression system. Why is it called a com- 
pression system? Name the different parts used in this system. 

2. What is the difference between the atmospheric and sub- 
merged condenser ? 

3. Explain the difference between the direct expansion and 
brine system. Which system is mostly used? 

4. How is the brine circulated in the brine system? ? Is the 
brine circulation independent of the ammonia? When and where 
do they come in contact? In ice making how is the brine tank 
arranged ? 

5. Suppose one field magnet coil of a four-pole motor was con- 
nected reverse and the armature wound as a four-circuit armature, 
what would happen to the motor if you tried to start it? What 
would it do if the armature was wound as a two-circuit armature ? 

6. What is the action of a compound wound motor operating 
machine tools that have heavy fly-wheels ? 

7. When it is not absolutely essential to have steam speed, 
which is the best motor to use, shunt or compound ? 

8. What effect would we get from operating two 220-volt series 
motors in series ? 

9. How many losses are there by using a booster in the power 
house to boost the current up to 50 volts higher than the gener- 
ator voltage? 

Please send answer to this last question to THE PRACTICAL 


ENGINEER. 


Bridgeton Council. 

Deputy Supreme Chief Engineer of New Jersey, Francis O. 
Garrison, installed the following officers of Bridgeton Council, 
No. 5, on Friday evening, Jan. 31st: Chief Engineer, Philip 
H. Young; First Assistant Engineer, H. H. Hummell; Senior 
Master Mechanic, D.,R. Jones; Junior Master Mechanic, 
Frank R. Ayers; Corresponding Engineer, F. O. Garrison; 
Treasurer, C. C. Stremmy; Sentinel, Frank Clark ; Chaplain, 
Frank Hannon; Trustee for three years, Lorenzo Sharp. 


Clifford P. Williams Council. 

On December 19th the newly elected officers of Clifford P. 
Williams Council, No. 2, Milwaukee, Wis., were publicly 
installed by Deputy Supreme Chief Joseph Harris, with an 
attendance of about seventy engineers. Brother Harris made 
a decided hit as an installing officer. Brother Jacob Casper 
rendered one of his ‘‘originals,’’ entitled ‘‘Goatless Car- 
riages.’’ Brother Harris gave us ‘‘ Pipe Fitting in Street 
Cars.’’ Short addresses were also made by E. W. Powers, D. 
T.. Richardson and others, after which we retired to the ban- 
quet hall, where an elegant spread awaited us. Altogether we 
had a most enjoyable time. 


The officers installed are as follows: Chief Engineer, D. T. 
Richardson; First Assistant, E. W. Powers; Recording Engi- 
neer, Jacob Casper; Corresponding Engineer, James T. Har- 
ris, 1619 Claybourn street; Financial Engineer, Frank Troezel; 
Treasurer, J. W. Green: Senior Master Mechanic, M. Nelson; 
Junior Master Mechanic, Val Neumer; Chaplain, T. H. Jew- 

ell; Inside Sentinel, F. Podginski; Outside Sentinel, George 
Cartwright; Delegate to oe Council. J. T. Harris. 


Riesehiteie of ‘Riese 


Editor of THE PRACTICAL ENGINEER:—It being already 
some time since the death of our brother Past Supreme Chief 
Engineer H. B. Underwood, the Clifford P. Williams Council, 
No. 2, A. O. S. E., are still desirous of having the resolutions 
which were adopted by them published in THE PRACTICAL 
ENGINEER. ‘The delay in forwarding same was due to an 
error during the absence of the Recording Engineer. 


RESOLUTIONS. 

Clifford P. Williams Council, No. 2, A. O.S. E., deeply 
regrets the loss of their brother engineer H. B. Underwood, 
Past Supreme Chief of the A. O. S. E., and extends their 
sympathy to the Council of which he was a member, and also 
to his grief-stricken family. 

D. T. RICHARDSON, 
JAcoB CASPER, 
Committee. 


Old Friends in New Clothes. 
By A. EDWARD RHOADES. 
Part V. 

Hot Air Engines.—( Continued.) 

Externally heated air engines are now employed only for very 
small powers, from a fraction of 1 horse-power up to about 3 
horse-power. Powerful engines of this type are impracticable 
on account of their relatively enormous bulk. Those that are 
now manufactured resemble the original Stirling engine (de- 
scribed last month) very closely in their action, and comprise 
essentially the same organs. 

Figure 2 is a reproduction of the working drawings of an 
engine of this type as built by one of the largest firms of builders 
of this type of engines, and represents the engine as it has been 
built for years, with a record for economy and durability that is 
remarkable when compared with steam or electric power when 
used at the same places for the same purposes, namely: that of 
pumping water for domestic purposes. 

The names of the several parts of figure 2 are: 1, cylinder; 2, 
air or working piston; 3, transfer piston; 4, heater; 5, furnace; 
6, main beam; 7, connecting rod for main beam; 8, bell-crank 
link; 9, bell-crank; 10, bed plate; 11, fly-wheel; 12, working 
piston links; 13, pump connecting-rod; 14, pump; 15, crank- 
shaft bracket; 17, crank; 18, transfer piston connecting rods; 
19, transfer piston rod; 20, bearing for main beam; 21, suction 
pipe—leads to well or water supply; 22, water jacket for refrig- 
erator purposes; 23, opening to discharge pipe. It will be seen 
that the water pumped by this engine takes place of the coil in 
figure I. 

The engines just described are necessarily limited to compar- 
atively low pressures, and hence must be very bulky when de- 
signed to develop considerable power. This limitation is an 
essential condition of their design, because the original pressure 
of the air, which is compressed and heated, is that of the atmos- 
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phere. If, however, the working air be confined in the machine, 
and originally compressed to a high pressure, this difficulty dis- 
appears. Thus, suppose it is found practicable to maintain a 
temperature in a given air-engine sufficient to double the original 
pressure of the air, then if the air were admitted at the pressure 
of the atmosphere the available pressure, after heating, would be 
about fifteen pounds per square inch. But if the supply of air 
were drawn from a receiver in which the pressure was sixty 
pounds per square inch, the effect of increasing the temperature 
to the same point as in the former case would be to double the 
original pressure, making it 120 pounds to the square inch. It 
seems strange that the majority of inventors should have ignored 
this significant principle, and that too in the face of the example 
afforded by one of the first air-engines ever constructed, and 
which seems from all accounts to have been more successful and 
economical than any of its successors. 
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It has been predicted by more than one prominent engineer 
that the steam engine will be superseded by the air-engine. In 
view of what has been already accomplished, the realization of 
this idea seems by no means impossible, while at the same time 
it must be confessed that a great deal has yet to be done before 
the air-engine can successfully compete with its present formid- 
able rival. As the obstacles to the complete success of the air- 
engine consist chiefly of mechanical difficulties that must be 
overcome, the case does not seem absolutely hopeless. I had 
hoped to show with this article the very latest in air-engines, one 
that I designed for the builders, but their patent lawyer said 
‘‘No,’’ not until he can guarantee protection. However, I have the 
promise of the Wilmington Machine Company that the readers 
of the PRACTICAL ENGINEER Shall see in their paper the first 
description of the modern and only mechanically constructed 


air-machine. 
To be continued, 
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FROM ENGINEERS 








In order to make this department of THE PRACTICAL 
ENGINEER as interesting as possible, a moderate rate will be 
paid by us for all contributions published under this heading. 
However, we do not assume responsibility for the ideas or 
opinions expressed. None need hesitate to contribute be- 
cause of inability to draw or write well. We will redraw or 
revise whenever necessary—it is the idea we want. New 
ways of doing old things, criticisms of accepted theories and 
general engine-room experiences are especially solicited. 




















A Practical Home Made Economizer. 

In making a study of the economizer, or feed-water heater, an 
illustrated description of which appeared in the ‘‘ Letters from 
Engineers ’’ columns in the February number of THE PRACTICAL 
ENGINEER, I would ask ‘‘A Reader’’ if he doesn’t think the 
following method will eclipse that shown by him. In looking 
over Fig. 2 you will see that there is provision made to obtain the 
very best results from the heat in the flue which might otherwise 





F7B. X 


be lost. The coil is so arranged as to use a continuous circula- 
tion through the tank and in that way obtain a good supply of 
hot water at all times at very little cost. 4A shows connection to 
tank of coil ; B shows method of connecting the circulating end ; 
Cis the supply pipe from city main, or tank, and D shows the 
feed pipe to pump. It is preferable to make the coil of copper 
or brass, as iron will very quickly deteriorate if used in this way. 
Harry SLACK. 





Feed Water Heating. 


The feed-water coils in the stack of ‘‘ Readers’’ boiler, page 
20, February issue, recalls to mind a smilar coil placed in the 
stack for the first boilers on the steamer Republic., plying be- 
tween Philadelphia and Cape May, and where it gave so much 
satisfation that Captain Brink was induced to make some experi- 
ments aboard the tugboat Rambler, recently burned on the Dela- 
ware river. 
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On the Rambler the feed-water pipe was introduced into the 
front end of the boiler (Scotch Marine type), underneath ‘ ae grate 
bars, to the back end of-the boiler into the combination chamber 
where it was formed into a coil to give more heating surface. 
This coil was connected with the inside of the boiler in the usual 
manner, the hot feed water entering from the rear end. The 
means adopted for forcing the feed water through the coil was, 
both pump and injector so arranged that they could be worked 
at the same time or independently. Captain Brink says that 
owing to the peculiar conditions under which these tests were 
made it was impossible to protect the feed-water pipes from the 
direct heat from the fire, consequently when no water was being 
forced into the boiler they became overheated to such an extent 
as to be absolutely dangerous, and the idea of heating the feed 
water by this method had to be abandoned in spite of all of the 
apparent advantages. Why the coil in the steamer Republic was 
discarded I have been unable to learn. Perhaps some reade1 of 
THE PRACTICAL ENGINEER, whois in close touch with our marine 
service, can tell u.—A. EDwAarRDS RHOADES. 





Artijicial Refrigeration. 
Educational Committee of A. O. S. E.: 

Dear Sir:—I will endeavor to write an essay on the ques- 
tions asked by the Educational Committee of the A. O. S. E. 
in January, which are as follows: 

1. What are the principal fluids used for refrigeration ? 

2. What is ammonia composed of, and how is it made? 

3. Explain the meaning of anhydrous ammonia. What are 
the advantages of anhydrous ammonia over other fluids for ice 
making and refrigeration? At what degree of Fahrenheit 
does pure anhydrous ammonia boil ? 

4. What effect has anhydrous ammonia on metals such as 
steel, iron, brass and copper ? 

5. What systems of refrigeration are in general use? 

6. Explain the difference between the absorption system and 

the compression system. 
7. Name the different parts connected with the absorption 
system. What kind of ammonia is used in this system? Which 
type of condenser is used in this system? Explain the opera- 
tion of the absorption system. 

Ammonia is prepared on a large scale by heating together in 
a glass or iron retort calcium hydrate and ammonium sulphate 
or chloride. When pure anhydrous ammonia is required the 
gas must be passed over calcium oxide (or quicklime) to re- 
move moisture, and collected over mercury. The word anhy- 
drous means free from water. At the present time our supply 
is obtained by a similar process, in which coal is the material 
used. Bituminous coal yieids on distillation about two per 
cent. of ammonia, which therefore occurs in the ammonical 
liquid formed during the manufacture of illuminating gas. In 
addition to free ammonia there are present in the ammonical 
gas liquid the carbonate sulphide, sulphate and throsulphate. 
The gas liquid is usually distilled with lime, by which the 
ammonia is liberated and collected in a suitable receiver with 
some water. This distillate is neutralized with hydrochloric 
or sulphuric acid, and the resulting ammonium chloride or 
sulphate purified and used for preparing other ammonium salts. 

Properties. —Ammonia is a colorless gas of a pungent, suffo- 
cating odor and a caustic taste. It has a density of 8.5, being 
a little more than half as heavy as air. The gas is liquified 
by passing into a tube cooled to 40° by means of a mixture of 


ice and calcium chloride. It may also be liquified by subject- 
ing it to a pressure of from six to seven atmospheres. At 
ordinary temperature this liquid is colorless and highly refrac- 
tive, and may be solidified by cooling to 75°. At 38%4° below 
zero ammonia boils, and in vaporizing absorbs latge quantities 
of heat. On account of this property it is used in ice machines 
and in several varieties of cooling apparatus; in breweries and 
cold storage houses. 

The advantages of anhydrous ammonia over the other fluids 

for ice making and refrigeration are its great stability, its non- 
inflamability and non-explosiveness. Ammonia in itself is a 
slight lubricant, and has no effect whatever on iron, steel, 
brass and copper. It will eventually purge and scour the en- 
tire system clean to the metal surface, the loose foreign matter 
being caught in the separators and interceptors provided for 
the purpose. 
» There are three svsiems of refrigeration in general use, the 
brine system, the.direct expansion system and the absorption 
sy stem. The principal difference between the absorption sys- 
tem and the, compression systems is that in one the compression 
is performed ;by the expansion caused by heat, while in the 
other it is produced by the action of a pump. 

The different parts connected with the absorption system 
are: 

. Generator, a still with coils. 

Analyzer, a drying chamber with baffle trays. 
. Exchanger, a heater with coils. 

Ammonia condenser with drips. 

. Cooler for weak liquor with coils. 

. Absorber with coils. 

Ammonia pump. 

. Receiver for ammonia. 

g. Brine tank or congealer. 

The ammonia that is nsed in the absorption system is largely 
reduced and mixed with water, so that it is 2.6 percent. strong, 
called aqua-ammonia. The condenser generally used in the 
absorption system is vertical coil, with ammonia drip pipes at 
one end, and is placed in a round iron vertical tank. 

Fraternally yours, HARRY W. SHERMAN, 

707 Jackson street, Wilmington, Del. 

Member of Delaware Council, No. 1, A. O. S. E. 


a el 


How Dan Rice got his Electrical Knowledge. 


There are two ways in which the steam engineer can get his 
practical electricity, one of which I will describe by giving the 
experience of our man Dan Rice. We have a 250 horse-power 
engine and three boilers which Dan has had charge of for six or 
seven years and keeps in first-class condition. Dan’s trouble 
began when he put in a dynamo so we could furnish our own 
light. The dynamo was set up and the wiring and connections 
made by a man from whose firm we bought the machine. Dan 
did not want to appear green, so he did not ask many questions. 

The man told Dan that if the commutators sparked to shift the 
brushes to and fro, and if that did not stop the sparking to apply 
some vaseline. As he did not say how often or how much, Dan 
decided that a dose every five minutes would be the best plan, so 
he piled on vaseline until the machine was sparking badly, and 
Dan was ina stew. A salesman came along with a compound 
and told Dan it was just what he needed to stop the sparking ; 
the compound man told him to take some kerosene and waste 
and clean the commutator, which he proceeded to do, the sparks 
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setting the kerosene on fire and the waste was drawn under the 
brush. Dan, in his excitement, grabbed a pail of water and 
emptied it on the commutator. No compound sale was made, 
but the machine was sent off for repairs. 

Dan found out that he did not know as much about electricity 
as he should, so he bought a book entitled ‘‘All About Elec- 
tricity,’’ he read this over but did not understand it. The machine 
came back and ran nicely until the wires got crossed, and before 
the fuse blew out a number of holes was eaten out of the com- 
mutator. 

When he started up again he found that every time one of the 
holes came under a brush the brush would jump and spark; his 
new book told him “‘if the commutator was scored or rough to 
sandpaper it,’’ but the holes were so deep that if he turned the 
commutator down until he got all the holes out he would not 
have much left. 

That evening Dan called on the Engineer at the Electric Light 
Plant and made known his troubles; the ‘engineer: tolc ‘him to 
clean out the holes and fill them with shellac, let it dry, then 
smooth it off with sandpaper. Before Dan lefi the engineer 
showed him one of their generators that the lightning had got at, 
burning out one coil and the connections between two others and 
the commutator, and how he had soldered the commutator seg- 
ments of the burned-out coil to the next ones and made new con- 
nections out of wire for the other two, thereby keeping the 
machine in working order. 

Dan began to be a frequent caller at the light plant and spent 
most of his time with the man at the switch-board; he worded 
his questions in such a way that one would think that he was 
familiar with his subject. When the plant was stopped and any 
mechanical work was going on, he would notice the way the 
electrician would do it and when he found how it was done he 
would suggest a better way to have done it. 

In the course of time an addition was built to our factory, which 
called for 100 more lights. Things went on all right, but the 
lights were a little dim; the voltage stood at 108 when all the 
lights were on, instead of 115, as the machine was marked; volts, 
no load, 108; full load, 115; speed 800. Dan’s book told him if 
he wanted to increase the voltage to either, speed up the armature 
or cut out more of the resistance in the shunt field, or both. But 
all the resistance was cut out and the speed indicator showed that 
the armature was running 810 R. P. M., so Dan found himself 
stumped again. The engineer at the light plant heard of Dan’s 
new trouble, took him over to one of his generators and gave 
him a lecture on shunt, series and compound windings, some- 
thing like this: ‘‘This small wire here starts from this terminal and 
is wound around this field pole a great many times, then it goes 
to the next one and is wound around it in the opposite direction; 
that is, to make one a north pole and one a south pole. After 
going around each pole in the same way it goes to the switch- 
board, then through the rheostat and back to this other terminal. 

‘‘Now suppose this is the only winding on the poles and that 
there are enough lights on to make the load enough so that the 
voltage will just hold up with all the resistance cut out. Now if 
50 or 75 more lights are connected to the circuit, more load will 
be thrown on the machine; the voltage will dropa little and more 
current will flow around the fields, which will become weaker and 
the voltage will keep on going down until the lights will go out. 

‘‘Now you will notice this large wire that connects the poles 
close to the armature, this is called the series winding, because it 
is in series with the load. There are only a few turns of this wire 
around each pole, and, of course, they are wound in the same 
direction on each pole as the shunt winding. If the extra lights 
are cut in as before and the voltage started to go down, the shunt 


field would get weaker, but as soon as the lead increases the 
current will flow through the series winding and hold up the 
voltage. 

‘‘In most compound wound machines the builders put in more 
turns in the series winding than are needed to hold the voltage 
constant; this is called over-compounding. 

‘‘To hold the voltage nearly constant a shunt is put across the 
series winding so that only enough current will flow through the 
series winding to hold the voltage constant at all heads.’’ Here 
Dan interrupted him to ask what a shunt was anyway. The en- 
gineer told him that the series shunt was just a by-pass;”’ it is thus 
regulated so that enough current flows through the series winding 
to keep up the voltage, the rest going through the shunt. You 
are not getting enough current through your series field to hold 
the voltage. What you want to do is to lengthen one shunt; 
this will increase its resistance and force more current around 
through the series field, but don’t let them put any more lights 


‘ofr that machine; it is overloaded.”’ 


sneeancnsmenetig epee: — 


Should Nature or the Law Restrict Human 
Endurance? 


EpIToR PRACTICAL ENGINEER: 


Enclosed herewith please find a short item which I have just 
clipped from the Philadelphia Press : 

Now, Mr. Editor, ‘‘I guess I went to sleep’’ is a good argu- 
ment why an engineer should have a limit put upon the number 
of hours he should work. To my view there ought to be a law 
prohibiting an engineer from working more than twelve hours. 
I should very much like to read in THE PRACTICAL ENGINEER 
its opinion of ‘‘ I guess I went to sleep.’’ r. M. 

PitTsBuRG. Feb. 12.—‘‘I guess I went to sleep on my engine after my 
train left Hayesville, and two minutes later we struck a stock train in 
which a drover was killed and another man was injured.” 

Such was the admission to the Coroner yesterday of William Jackson, 
engineer of Engine No. 695, which crashed into the caboose of a train be- 
tween Haysville and Agnew, on the Pittsburg, Fort Wayne and Chicago 
Railroad. The engineer testified that he had been on duty thirteen hours 
and was tired out. 


To the average person that may seem but a poor excuse for 
the taking of human lives and the wrecking of two trains, but it 
is just such a condition of affairs that causes more than one-half 
the accidents which occur daily ; nor is this condition confined 
alone to railroad engineers. Take, for instance, a man in charge 
of a stationary plant, have him work all day and then find it nec- 
essary to work overtime, probably fourhours. Now, look at the 
great strain upon a man under such a condition. At the best his 
position is productive of a languor which a man in the more 
active walks of life is not subjected to; especially is this true 
where the engine room may be in the basement or other enclosed 
places. 

Again, let us take an engineer in charge of a fire engine. No 


matter how long a time his engine may be in continuous action. 


he is expected to stay with it. There has been known times 
when engineers of this kind have stood by their engines for a 
period of 36 hours. One can imagine how conducive a condition 
of this sort is to the general safety of the bystander. 

A man may be apparently awake and moving about, yet if 
his mind is clouded by lack of sleep he is little more than use- 
less, for while in such a condition his actions are very little more 
than automatic, and he is often incapable of any unusual action. 

Thus we can see the great danger the public is placed in by 
compelling men who have such responsibility to work beyond 
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their mental capacity, even though they should be physically able 
to stand the strain. 

The writer knew of a case in which a man in charge of a loco- 
motive sat in his seat and saw a train ahead of him knowing that 
he would run into it if he didn’t shut off his engine and apply the 
brakes, yet he never moved a muscle. That the man did not 
lose his life was due to the fact that the train ahead pulled out, 
and the engineer, noticing the single engine running so close be. 
hind, knew that something was wrong and crowded on steam, so 
that when the crash came there was very little damage done. 

The whole thing took place under the eyes of the division 
superintendent, in front of whose office the accident occurred. 
When questioned about the matter the man said he had been on 
duty 48 hours. This the superintendent disputed, but it was proven 
by his orders that while he had not been on the engine that long 
the engineer had been, because of the conditions of his orders, 
compelled to do without sleep for that period. In further ex- 
nlaining the matter he said he saw the train ahead and knew that 
he was going to hit it, yet he was powerless to make a move so 
ompletely were his senses benumbed. He said that if someone 
had touched him he would have been all right. 

Undoubtedly this has been the condition of the mind and body 
of many who have been killed in accidents, and it is likely they 
could have done much to avert the accident if they could only 
have shaken off the terrible legarthy which creeps over one suf 
fering from loss of sleep. 

Only those who have experienced such conditions can really 
appreciate the terrible helplessness of a man in such a condition. 

The above are only a few of the many reasons why State laws 
should be enacted of the most stringent character, making it 
obligatory upon employers of men who fill such positions to not 
only not ask their men to work above a prescribed limit, but to 
not permit them to do so. 

If such laws were passed and enforced there is not the slightest 
doubt that both the employees and employers would benefit alike 
in the end as well as the general public. 

While the railways may often be pushed for men, and likewise 
the manufacturer, to fill extra or unusual conditions, in the long 
run all will be benefitted by the decrease in accidents of all de- 
grees if they are compelled to adopt, and live up to, a standard 
in the matter of human capacity. 

This question has been discussed time and time again, and 
some States have even gone so far as to restrict such matters to 
a certain extent, but in no case has it ever received the proper 
and necessary energy to ensure its success from the engineers 
themselves, and until they will recognize the possibilities of their 
great strength as an organization and use their every honest en- 
deavor to effect such organization, it will be useless for others to 
try to better their condition. It has been well said, ‘‘ United we 
stand, divided we fall,’’ and in no other vocation is there greater 
opportunity for successful unity than in the ranks of our steam 
engineers. 
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Invented a “Fog and Smoke Destroyer.” 


Fog and smoke-smothered cities will soon be of the past if the 
invention of an engineer of Dusseldorf, Germany, is all that the 
inventor claims for it. The device is what the inventor terms a 
‘‘ fog and smoke destroyer,’’ and consists of a mechanical appa- 
ratus capable of consuming the particles that produce clouded 
air. It is claimed that the device has been so far perfected as to 
rob fogs of all their blinding effects. The inventor has brought 
his discovery to the notice of the British embassy at Berlin with 
a view of giving a practical demonstration in a typical London 
fog. 


QUESTIONS AND ANSWERS. 


THE editor will be glad to receive from the readers of THE PRACTICAL 
ENGINEER, such questions relating to engineering subjects, as may, from 
time to time, occur to them. All questions and answers should be 
addressed to the editor and accompanied by the name and address of 
the writer, which will not be published, however, unless especially 
desired. It is the intention that questions shall be answered by the 
readers, and even though the editor may, from time to time, publish 
answers with questions, he especially desires the readers in such cases to 
contribute any further information in connection with the points raised, 
that they may consider of interest. All questions and answers received 
by the editor will be published, as far as practicable, but he reserves the 
right of editing or rejecting any communications. 


Editor of PRACTICAL ENGINEER—Dear Sir:—I fail to find 
anything definite in the various engineering books on the sub- 
ject of steam cylinder lubrication. Can you give me the name 
of-a book that will throw some light on this subject ! 

Yours, L: SAF. 

Lancaster, Pa. 

Write to E. F. Houghton & Co., 240 W. Somerset street, 
Philadelphia, for April, 1901, number of SuPPLIES, a journal 
published by that firm, in which is quite an exhaustive article 
on steam cylinder lubrication by Charles Everly Carpenter, 


‘the well-known expert on lubrication. We understand they 


will send this free to any of the readers of the PRACTICAL 
ENGINEER. 

Editor PRACTICAL ENGINEER:—Please inform me through 
the columns of your paper what the effect of scale is upon 
boiler plates and tubes? How can scale be removed from the 
tubes? Is there any compound that will remove scale from an 
old boiler that has been in use for many years? 

ALEXANDER ABRAHAM. 

No more perplexing question presents itself to the engineer 
and steam user than the one inferred from the above question. 
Enormous losses of money, danger to life and property, etc., 
are involved in it. 

In the first instance, there is the great loss of fuel resulting 
from incrustation. Careful experiment has proved an average 
loss of fuel from this source as follows: 


1-16 inch of scale causes a loss of 13 per cent. 
s/f “cc 
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That boiler explosions are caused very largely by heavy in- 
crustations is no longer a doubtable question. 

Nearly all foreign matter held in solution or suspension in 
water, on first becoming separated by boiling, rises to the sur- 
face in the form of what is commonly called scum. Here it 
comes in contact with heavier particles, which finally become 
of sufficient density to gradually fall to the bottom, where it 
becomes baked into a hard scale from the heat. 

There are numerous compounds manufactured for the soft- 
ening of scale matter so that it may be blown off or more easily 
removed by hand. A glance at the advertising columns of the 
PRACTICAL ENGINEEN will give adequate information concern- 
ing them. 

The cause of explosion from incrustation is attributable to 
overheating the plates. This is superinduced by the coating 
of non-conductor (scale) existing between the water and the 
plates, thus causing them to become overheated, and while in 
such a condition they are incapable of withstanding the required 
pressure. 
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Editor of THE PRACTICAL ENGINEER :— 

I send you enclosed a diagram of two boilers ; it will show you 
the position of the water columns, etc. You will notice that 
there is a steam pipe running from either column from which 
steam is taken to supply a small March oil pump. Suppose I 
raise steam in boiler A. Just as soon as I open A column and 
close B column the glass on A will break ; this same condition is 
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true if I reverse this rule and raise steam upon boiler B first. I 
have tried every conceivable way that I know to save my glasses, 
but to no purpose. I have tried closing both valves on the glass 
until the pressure is well developed, and then open them slowly 
in order to permit the glass to heat equally and not too quickly, 
but the results are the same. Can you suggest a remedy? 

W L. BroussarD. 

We would advise you to change your packing rings, they un- 
doubtedly become hard and will not give with the expansion. In 
putting in the glasses be careful to allow plenty of room at the 
top; then tighten up the lower nut, making it water tight, but 
leave the upper one loose until it begins to leak steam, then 
gradually tighten under the rising temperature until it becomes 
steam tight. 

There is a great difference between steam tight and water tight 
joints, the pressure having to be much greater in order to obtain 
a water tight joint than that of steam. If you follow this rule 
you will have plenty of expansion room at the top of the glass, 
which is usually effective in preventing breakage. 

The steam connection to pump shown in your diagram is a 
very poor system, and possibly has a great deal to do with the 
glass breakage. As you use’steam from the top of the column 
you are not only constantly varying the pressure on the glasses, 
but you are also decreasing the pressure to such an extent in the 
column that it is impossible for the glasses or cocks to show a 
true water level. We should advise you by all means to make 
your pump connection elsewhere.—EDITOR. 


Editor of THE PRACTICAL ENGINEER : 

I have often heard the remark that to return the flue over (in 
return tubulars) and to have the stack at the back of the boiler 
would effect a saving of twenty per cent. of the fuel. This does 
not appear reasonable to me, and I am also doubtful of the safety 
of such an arrangement. I would be glad to have the opinion 
of others on this subject. 








E., Sudbury, Ont. 
The subject of benefits obtained through the ‘‘overhead flue’’ 
in the matter of fuel saving and also the elements of danger exist- 
ing through its use is a matter upon which there are many vary- 
ing opinions. 


Some of the insurance companies do not advise 


its use, claiming there is danger of overheating the plates above 
the water line, but if the boiler is set properly the temperature at 
that part of the flue should not be high enough to endanger the 
plates, then again, it would only be a few hours until the shell 
would become coated with soot or dust to such an extent that 
all possible danger would be removed from the source of heat. 
Regarding the saving effected in this manner, it is not likely to 
amount to very much. Inthe first place, the heat of the gases; 
as mentioned above, will be little more than that of the steam. 
Now, if you have a coating of dust or soot (which is an excellent 
non-conductor) over the shelf you practically eliminate any possi- 
ble benefit from the heat passing over the top. Thus, you see, 
the matter of an overhead flue really becomes more a question o 
convenience in the manner of placing the chimney front or back, 
than that of economy in fuel or protection from danger.—EbITor. 


We would also like to have your views on the advantage of 
using superheated steam, and the best way to apply it. 
W. A. EVANs. 


To the latter question we refer you to the October and Nov- 
ember issues of THE PRACTICAL ENGINEER, in which appeared 
an article upon the subject of superheated steam and which 
clearly delineates this subject.—EpITor. 


EDITOR PRACTICAL ENGINEER : 

Will you please explain how steam, with the use of the injector, 
can lift water and force it into a boiler against its own pressure? 
I know that it does this, but I do not know just why, and take 
the liberty of asking you to explain through your columns. 

A. T. M., St. Louis, Mo. 

When H. J. Giffard, the inventor of the injector, tried to in- 
troduce the instrument, engineers laughed at him; he was told 
to read the first rules of motion, and that he must be mad to sup- 
pose that steam from one part of the boiler would force its way 
back into another part of the same boiler ; he could not obtain 
authority from anyone to even try his device for nearly a year, 
and then he was only permitted to apply it to a locomotive more 
with the idea of proving to him that it would not work than with 
any hope that such a thing was possible. 

Mr. Giffard’s explanation of the system is about as follows: The 
action of the injector is similar to that of the blast pipe in a loco- 
motive. The rush of steam in this case forms a partial vacuum 
into which air is forced by the atmospheric pressure of 15 pounds 
per square inch. 

To explain his theory Giffard took a pressure of 1co pounds 
per square inch, and showed that a column of water 2;%, ft. 
high presses upon its base with a force of one pound, therefore 
100 pounds pressure is equal toa pipe of water 230 feet high. 
Now water will rush from the bottom of such a pipe at a speed of 
121.5 feet per second, that is equal to a speed of no less than 83 
miles an hour. 

Let it be clearly understood that a boiler having a pressure of 
100 pounds per square inch is just balanced by a jet of water 
flowing at 83 miles an hour ; it then becomes certain that to over- 
come the steam in the boiler it is necessary to increase the speed 
of the water to 83 miles per hour. 

It is a well known fact that the steam chest of a locomotive is 
actually under greater pressure than the boiler ; this is due to the 
momentum with which the steam flows through the pipes. 

In the same manner the velocity of the steam through the in- 
jector is so great that it gains such a momentum that it not only 
has force enough itself to enter the boiler, but also it carries the 
water with it. Under favorable circumstances it is even possible 
to force it into a boiler having a higher pressure. 
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The Parker Exhaust Head. 


A well-known professor of mechanics has said that in all power 
plant installations there are many necessary evils existing, and 
he instanced among other things elbows, in exhaust pipes, 
exhaust heads, etc., the theme of his discourse being ‘‘ Elimina- 
tion of Friction.’? Among other things he cited was the fact that 
seven elbows in a smoke pipe practically negatives the force of 
natural draught. This feature is true 
to algreat extent in exhaust, and, in fact, 
in all piping the insertion of ells or bends 
adds its pro rata of friction, hence the 
best piping job is the one having the 
the least number of bends in its con- 
struction. Presuming that the above 
conditions are correct, it then devolves 
upon the manufacturer of exhaust heads 
to so deflect the steam with the least 
possible friction to obtain the maximum 
results. 

Every exhaust head must more or 
less deflect the steam from a straight 
line to separate the heavier particles 
of water and oil (its function), and 
to that extent adds an element of friction to the egress of the 
exhaust steam. It, therefore, follows that the head presenting 
the least friction is the head that will give the best results. 

Reference to the ‘‘ Parker’’ Exhaust Head shows a curved 
baffle plate with a radius four times greater than the opening of 
exhaust pipe. The steam, striking against this plate at an acute 
angle, is gently deflected with the least possible friction. immedi- 
ately expanding into the full area of the 
exhaust head and escaping through an 
opening at the top 30 per cent. larger in 
area than the exhaust pipe. This free 
interior expansion and large egress has 
given the ‘‘ Parker’’ its reputation of 
being the best noise muffler made. It 
has been adopted by many country town 
electric lighting plants for the reason 
that after nine o’clock nearly every one 
is asleep. It has also been successfully 
used on gas engines. It will positively 
separate all water and oil from the 
steam and returns then through a drip at 
the bottom, thus keeping the roof dry 
and clean. 

The makers will be pleased to place one or more of their ex- 
haust heads on a free trial test of 30 days to demonstrate its true 
worth to anyone interested. A letter to their Philadelphia office 
will receive prompt attention. Address T. T. Birchfield Com- 
pany, 619 Arch Street, Philadelphia, Pa. 





Interior View. 





Exterior View. 
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An Improvement in the Construcion of Damper 
Regulators. 


Probably no other boiler-room appliance has mcre claim upon 
the steam user in the matter of economy than the damper regu- 
lator. It has a direct control over the consumption of fuel, and 
for that reason the results obtained appeal to the consumer. 
This interest is shared by the fireman, as the results obtained by 
mechanical control of the draft is one of the greatest kind of 
labor savers. Indeed there are so many points of merit con- 
nected with the use of the damper regulator that the question 


before the consumer’s mind has become that of ‘‘ What kind 
shall I buy ?’’ and not ‘‘ Do I need such a thing ?’”’ 

This great demand for such an appliance has been met by 
devices of numerous kinds of more or less merit. The Wilkin- 
son Manufacturing Company, Bridgeport, Pa., have placed upon 
the market one of the most complete, and withal efficient, appli- 
ances of this kind which has yet been exploited. The simplicity 
of construction, the method of obtaining the most powerful lifts 
through their manner of compound leverage, the very compact 
space required, and their method of constructing their diaphragm 
valve, places the Wilkinson Damper Regulator very much to the 
front, and it will repay anyone interested in such matters to give 
it a careful study. 





The accompanying illustration shows the Wilkinson Regulator 
complete, and, as will be seen by examining the same, the con- 
struction is of the most compact type. Steam at boiler pressure 
is adinitted to the base of the diaphragm; this diaphragm is so 
arranged as to raise the lever, which is graduated and weighted 
so that it can be set to raise at any pressure desired. This lever 
is then so multiplied that with a raise of one-eighth inch in the 
diaphragm it will immediately open full the floating hydraulic 
valve which in turn raises the hydraulic piston, to which is 
attached the damper weights, thus closing the damper with the 
increase of pressure above the set of the lever. The damper 
will then remain closed until the decrease in pressure permits the 
diaphragm to drop, which action effects an exhaust in the main 
hydraulic cylinder, thus permitting the piston and weights to 
again descend, and opening the damper. 

So sensitive is this action that the variation of less than one- 
quarter of a pound in the boiler pressure will at all times either 
open or close the damper at once. 

Another feature connected with this device is that where it is 
desirable to use forced draft of any kind the regulator can be 





_ a 10-inch variation. 
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connected with and made to operate it in conjunction with the 
damper regulation, and in this way making your damper regu- 
lation absolutely automatic, no matter what the conditions are. 

A further description and an effective trial test of the machine 
can be obtained by writing the manufacturers at the above ad- 
dress. 


An Effective Mud and Scale Remover. 


The elimination of scale or mud from a boiler is a feature that 
causes more work and worry to the engineer, and more con- 
tinuous expense to the boiler owner than almost any other por- 
tion of the entire plant despite the multiplicity of devices and 
compounds used for the removal and prevention of such matter. 
It is a well known fact that 1.16 inch of scale causes a loss of 13 
per cent. in fuel, while 4% inch will cause a loss of 38 per cent. 
This is only one of the many great disadvantages of impurities in 
feed water. 

It must be remembered that dry steam, as it is used from the 
boiler, is chemically pure no matter what the water may have 
contained before evaporation took place ; hence in a battery of 
boilers burning, say 20 tons of coal per day and evaporating 10 





ZS 








pounds of water to the pound of coal, there is a body of water 
going through them every day of 200 tons ; thus one can readily 
realize how very great is the problem of keeping the boiler free 
from scale or mud when we consider the amount of such matter 
that may be contained in every glass full of water. In consider- 
ing the point of scale prevention it is well to note the fact that all 
foreign matter in water separates in the boiler on the surface, 
each globule, as it bursts into steam, leaving its atom of matter 
behind there. This action continues until the surface is covered 
with a thick film, or skin, which is finally productive of the con- 
dition known as ‘‘ foaming.’’ 

Taking advantage of the above well-known conditions, the 
Just Manufacturing Company, 207 Odd Fellows’ Temple, Phila- 
delphia, Pa., have placed upon the market the Just Automatic 
Water Purifier for Steam Boilers. A careful study of the ac- 
companying illustration will show the manner of construction of 
the machine which accomplishes a continuous and automatic 
skimming of the surface, depositing the surface water into a cool- 
ing chamber from which the dirt matter is precipitated by change 
of temperature, the clear water being then returned to the boiler 
automatically, thus preventing all waste. The method of opera- 
tion is extremely simple and will at once appear very feasible to 
the observer. First, there is a set of copper skimmers attached 
to the inside of the boiler on the water line of such size as to allow 
These are connected to a 12-inch cooling 


tank where the reduction in pressure from condensation causes 
the constant ‘‘sucking’’ off through the ‘‘skimmers’’ of the 
surface scum. 
mediately precipitates. 


This matter, upon striking the cooler tank, im- 
Meanwhile the water rises in the tank 


up to the inverted funnel (which is placed therein to prevent 
agitation by the inflow) until it reaches the return pipe, whence 
it is returned to the boiler in the manner shown in the cut. 

The return is effected by the well-known action of the ‘‘steam 
loop,’”’ the pipe being arranged with a trap to throw all con- 
densation towards the boiler. The return pipe, or the drop-leg, 
in this way becomes filled with water to such a height as to over- 
come the reduction in pressure in the tank by its superior weight, 
thus making a complete siphon, and insuring a constant return 
as long as the boiler is under steam. The company have such 
confidence in the machine that they will place one or more «f 
them with any one interested for an absolutely free trial, guaran- 
teeing to not only remove the new scale forming matter, but will 
also agree to remove the old scale as well. This is readily 
affected by the expansion and contraction of the boiler cracking 
the incrustation, which finally falls through lack of new matter to 
stick it fast. 

A number of the largest concerns in the country are using this 
device at the present time with the best of results, it being 
especially desirable in ice making or dye houses. The American 
Ice Company have adopted it upon all their plants in the East, 
as have also a number of other manufacturers. A postal to the 
above address will obtain further particulars upon this matter. 





The Positive Expansion Bolt. 


No one knows better than the engineer the evils attendant 
upon making a substantial fastening in a brick or stone wall or 
boiler setting masonry. How many times, when seemingly he 
has a guy pin set tightly in cement will the pin pull loose, and in 
that way undoing hours of good, hard work? Or maybe it is 
necessary to make a fastening in the side of a boiler setting ; it 
cannot be put in safely with sulphur, for the heat will likely soften 
the setting ; and if he uses a spike, even while driving it he feels 
sure that sooner or later he will have the work to do over again. 





There has long existed a want for a positive expansion bolt of 
some kind to meet this condition. In realization of this Messrs. 
D. C. Seamans and Company, 1638 Hutchinson street, Philadel- 
phia, Pa., have placed upon the market the type of expansion 
bolt shown in the accompanying illustration. This device is not 
only absolutely sure in its action, but it is of such simple con- 
struction that it can be inserted as readily and with as little trouble 
as is possible to imagine. 





The method of expansion used is by direct pull from the base 
of the bolt, thus insuring a bearing which, to dislodge, would 
mean the tearing away of the material of the side wall throughout 
the bolt’s entire length, a thing to all purposes impossible. 
Another advantage is that the company manufacture a multipli- 
city of sizes, and in that way can meet all possible requirements 
for such an article. They can also be purchased in quantities, 
ranging from a single one up, thus placing them within the easy 
reach ofall. Further particulars can be had and free samples 
by addressing an inquiry to the above mentioned address. 
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Larkin’s Metallic Packing. 


The difference between the indicated horse-power and the effec- 
tive horse-power of an engine depends largely upon the amount 
of power absorbed in friction. In some cases, where pistons are 
worn and pitted and a poor quality of packing used, this loss may 
amount to thirty or forty per cent.. Thus it can be readily seen 
that therein lies one of the greatest possible opportunities for ob- 
taining a great economy in power. 





This is a feature which no live twentieth century engineer can 
afford to overlook. The days of hemp, or other like packings, 
has long since passed, having been displaced almost wholly with 
the more modern and economical metallic packing. 

The Larkin Metallic Packing Company, Pittsburg, Pa., are 
manufacturers of a new and apparently very excellent type of 
metallic packing which will appeal to many of our readers. 

This packing is a peculiar composition of high-grade metal 
and graphite formed into small irregular-shaped grains, which, 
for convenient handling, are placed in thin cotton tubes, from 





which rings”of any desired size may be cut, as shown in Fig. 
No. 1., and placed in position in the stuffing box in the same 
manner and with as little trouble as ordinary fibrous packing, 
after which it may be followed up until it forms a fuli, smooth 
bearing on the rod as represented in Fig. 2, which shows a sec- 
tion of the packing after it has been in use and the web or tubing 
has worn off. 

The grains do not become so solid that they cannot be readily 
removed, as the contact between the particles is easily broken, and 
if at any time it becomes necessary to remove it on account of over- 





. © 
hauling machinery, the packing can be readily taken out in 
pieces, as shown in Fig. 3, and crumbled back into its original 
shape, where it can be again placed in cotton tubing and used 
over again. 

The makers name a number of large plants where this packing 
has been in use for the past three years without showing any 
appreciable wear. Its lubricating qualities are a part of the com- 
position, thus making it permanently self-lubricating. 

Among the many valuable features claimed by the makers for 
this packing is that it is always good and can be used over and 
over again, as its quality never depreciates. 

For handsome illustrated circular, prices, etc., write the 
Larkin Metallic Packing Co., 23 Imperial Power Building, Pitts- 
burg, Pa. 


The Lee Injector. 


The Lee Injector Manufacturing Company, of Detroit, Mich., 
have issued a new catalogue, illustrating the Lee Ball Valve Au- 
tomatic Injector and other goods manufactured by them. 

On examination of the mechanical construction of the devices 
manufactured by this company, there is every proof that the 
ingenuity of man is never idle, but ever advancing. 

In the Lee Ball Valve Automatic Injector there are some strik- 
ing and novel features of mechanical ingenuity. The inventor 
has entirely obliterated the moving or sliding ring or collar on 
the delivery tube which is characteristic of other automatic 
injectors. This ring or tube at times has been a great source of 
annoyance, not only to the manufacturers 
themselves, but to the users as well, from 
its natural liability to lime and stick, 
causing the injector to work badly or not 
at all, and the removing of it is a long 
advancement toward perfection. 

They have incorporated a new and 
novel idea in their overflow valves, which 
are nothing more or less than two spheri- 
cal, hard brass balls, which are practi- 

cally indestructible, and by which the 
J user gets rid of the annoyance of the 
valves liming or wearing and causing 
trouble. 

From the natural construction of the 
chambers in which the overflow valves are located, standing at an 
angle of 40,° they naturally go to their seat by gravity, and are 
held firmly there by the vacuum that is formed in the injector, 
which makes it work very strong auto- 
matically, this point within itself recom- 
mends the injector to all users wherein 
automatic qualities are required. 

The manufacturers claim that their in- 
jector will work from 20 pounds steam 
pressure low to 160 pounds or better high, 
will lift promptly 20 feet from 60 to 100 
pounds steam pressure, handle very warm 
water, and has the advantage of a 50 per 
cent. throttle in its supply to the boiler, 
and on such throttle does its work 
promptly. The obliteration of all com- 
plications, and the broad range of work 
that the injector is capable of doing, in- 
sures to the users an instrument worthy of consideration. 

Their Ball Check Valve is the latest production in its line, and 
is a thorough success. 

The company is composed of men with broad and extensive 
2cquaintance in the manufacture and marketing of goods of this 
character. Write them for their latest catalogue, also their Trea- 
tise on Injectors, compiled by Mr. William O. Lee, their Presi- 
dent and Manager. 


4, 
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Lloyd’s Register. inspects marine boilers when new, again at | 


four years, at six years, and then annually. They are, however, 
supposed to be inspected every three months by the chief engi- 
neer of the vessel they are in, and also by the superintending 
engineer. In this country marine boilers have to be inspected 
every year by the Steamboat Inspection service, and are in addi- 
tion constantly inspected by the engineers of the ship. The 
boilers of vessels on six-day runs or four-day runs are inspected 
on every trip, particularly where corrugated furnaces are in use. 
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T. T. Burchfield Co., 619 Arch Street, Phila- 
delphia, have installed a number of plants of 
late, among which was a 9x1o Watertown 
Engine direct, connected to a C. & C. generator, 
installed in the new match factory at 25th and 
Wharton Streets; a 1oxro Watertown Engine, 
direct connected to a Deil generator, for T. H. 
Vanneman & Co , 525 Market Street, and alsoa 
14x14 in the Brutnall Building, Ninth and Spruce 
Streets. 


If you are interested in the matter of econom- 
ical lubrication, the Philadelphia Grease Manu- 
facturing Co., 147 North Third Street, Philadel- 
phia., will send you a sample can of Philadelphia 
Grease and a brass cup free of charge. Mention 
this paper. 


A sample can of Keystone Grease and a Key- 
stone cup will be sent free to any engineer or 
steam user for trial. This company is one of the 
few concerns that has ever made a success of 
their business by sending out samples, which 
fact proves the unusual merits of their goods. 
Address, The Keystone Lubricating Co., 20th 
and Allegeheny Avenue, Philadelphia, Pa. 


A Leakless Gauge Cock and a Quick Closing 
Water Gauge are two things that every experi- 
enced engineer can appreciate. If you have 
ever felt the need of these you know something 
of their value. If you have not at some time 
felt the need of them, well, you haven’t been an 
engineer very long. Or perhaps you have made 
up your mind that such things don’t exist ; but 
they do. Paul B. Huyette, 1245 Betz Building, 
Philadelphia, makes them, and they are worth 
looking into. Write him for descriptive circular. 


Economy in modern steam plants demands 
high grade packings, especially for the piston 
rods and valve stems. The Walker Metallic 
Packing, manufactured by Thos. Walker & 
Sons, 4619 Tacony St., Frankford, Philadelzhia, 
is one of the oldest and most economical pack- 
ings. Over a hundred thousand of these pack- 
ings are now in use, the Carnegie Company 
having upwards of a thousand of them. A de- 
scriptive catalogue will be sent for the asking. 


Gratifying Increase in Filtering Trade. The 
Liberty Manufacturing Company, Pittsburgh, 
report heavy sales for the Famous Oil Filter and 
Refiner. This they claim is owing to the fact 
that their filter sells for less money than any 
other of the same size, weight, filtering and 
storage capacity, and because it is sent on ap- 
proval, or to be used in competition with any 
other make, with the understanding that the 
customer keeps whichever best meets his re- 
quirements. 





Did you ever know that you can put one of 
the ordinary kind of common cheap separators 
on your main steam pipe, let the steam pass 
through a direct separator, and that the latter 
will take out the most water? Well, you can. 
It’s been done often and can be done again. 
That’s the difference between the right thing and 
the wrong. If you have any doubts about it, try 
them yourself. The Direct Separator Co., 200 
Marcellus St., Syracuse, N. Y., will give you any 
further information that you desire. Their cata- 
logue is valuable to any one interested in this 
subject. 


Forty per cent. saved is what the Pilley 
Packing and Flue Brush Manufacturing Com- 
pany, 508 North Main Street, St. Louis, Mo., 
claim for Pilley’s Expansion Wedge Packing, 
which they say is the only packing having both 
a perfect expansion and a practical wedge. A 
special feature in connection with this packing is 
that the makers cut it into rings to fit the rod. 

This is a point that will commend itself to en- 
gineers. This company also manufactures a 
superior line of steel wire flue brushes. Send 
for their catalogue. 

Pittsburg has produced lots of good things, 
but it is doubtful if any of them have had a 
larger sale than the White Star Oil Filter, which 
is manufactured by the Pittsburg Gauge and 
Supply Co., 308 Water Street. The company 
have issued a book describing their filter in a 
most comprehensive manner. The illustrations 
alone make it worth having. Send for a copy 
and look it over for yourself. 


A handsome Calendar, embossed in alumi- 
num and bronze, has been issued by John A. 
Robeling’s Sons Co., Trenton, N. J. Its leading 
feature is embossed reproductions of numerous 
medals received by the company from every 
quarter of the globe. A copy of the calendar 
will be sent upon request. 


The Barr Pumping Engine Co., German- 
town Junction, Philadelphia, always have a sup- 
ply of catalogues, photographs and blue prints, 
which they will be pleased to forward to any 
one contemplating the purchase of a steam pump 
for any kind of service. Their down town office 
in Philadelphia is at 55 North Seventh Street, 
and is in charge of Al. Burns, who is well known 
to all local engineers. 


Large Sales of Turbine Boiler Tube Clean- 
ers. The Liberty Manufacturing Company, 
Pittsburg, report a wonderful increase in recent 
sales. In addition to their regular trade one 
firm has ordered 42 cleaners; another 100; an- 
other 180, and one company has just placed an 
order with them for 500 cleaners to be used dur- 
ing the current year—no doubt the largest order 
ever placed for cleaners of any kind for water 
tube boilers, and probably more than are sold in 
a single year of all other types combined. 





CLIFFORD’S CELEBRATED RING PACKING 


For Steam Engines, Ice Machines and Brine Pumps 
We guarantee 50 per cent less friction than any other packing 
TRIAL ORDER FREE 


If you will send us the diameter of rod and stuffing box we shall be glad to send you a trial order free of charge 


R. F. CLIFFORD & CO., 15 Marshall St., Boston, Mass. 








REDUCED OL BILLS. 


Our Cross Oil 
Filters are 
guaranteed to 
reduce lubrica- 
ting oil bills at 
least 50%. The 
standard for 11 
years. Used in 
28 different 
countries, adopted by 8 
governments. Catalogs, 
list of users, testimonials, 
sent upon request. All 
Filters sent on approval. 





Manufactured by 
The Burt [lfg. Co., Akron, Ohio, U. S. A. 
Largest Mfrs. of Oil Filters in the World 
Cross Oil Filters carried in stock by the Fairbanks Cc., 
Sole Agents for Philadelphia 





THE POSITIVE EXPANSION BOLT 


Special 
Discount 
to 
Jobbers. 
Write 
for 
Prices 


Manufactured by D, ©. SEAMAN & CO. 


1638 Hutchinson St., Philadelphia, Pa. 


For sale by Neal & Brinke. 18 Warren St., New York: 
Somers, Fiths & Todd Co., 323 Water St., Pittsburgh, Pa. 








will send $1.00 to the ad- 


IF ENGINEERS dress below they will re- 


ceive two blue prints, with tables and instruc- 
tions, showing how to set valves and eccentrics 
on Corliss engines, simple and compound, with 
one and two eccentrics. JOHN T. LIND- 
STROM, 440 Liberty Street, Allentown, Pa. 


DO YOU KNOW 


That we manufacture chemical water puri- 
fiers that are guaranteed to prevent and re- 
move incrustation in steam boilers, no mat- 
ter what its composition may be. 


CHEMICAL PURIFIERS 


that do this without injury to the boiler, its 
fittings or connections ; 


CHEMICAL PURIFIERS 


that can be used with perfect safety in Brew- 
eries, Ice Plants, Dye Works and ail places 
where the water of condensation is used for 
any purpose. 

Write for terms, reports, circulars, etc. 
We interest you and pay liberal commission. 
Agents wanted everywhere. 








THE PEERLESS SPECIALTY CO. 
1720 N. 5th St. and 1711 N. Randolph St. 
Philadelphia, Pa. 
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The Catalogue of H. B. Underwood and Co., 


1025 Hamilton Street, Philadelphia, is a handy 
little book for the pocket. containing not only 
their line of valve seat facing tools, boring bars 
and special machines for facilitating engine re- 
pairs, etc., but much useful data besides. They 
will send a copy to any reader mentioning this 
paper. Mr. D. W. Pedrick, who is an acknowl- 
edged leader in special tool designing and a 
thorough all-round mechanic, is now in active 
charge of these well-known shops. 


Self-made men are nowhere so numerous as 
in this country. This fact should set many 
young men of to-day thinking. These self-made 
men rose from the ranks, many of them not 
having anything like the educational advantages 
that are now available. The trouble with many 
young men is that they are satisfied to work 
from day to day for very small wages and make 
no effort to advance. Happily, however, among 
our mechanics and artisans there are a few 
young fellows who are ambitious to push ahead. 
They mean to make their mark in the world. 
To a few such ambitious young men the Trus- 
tees of the American School of Correspondence, 
Boston, Mass., state that they are able to offer 
each year free scholarships in the engineering 
courses. The scholarships for this year are now 
availoble and applications will be considered in 
the order received. Write them for particulars, 
mentioning this paper. 


The United States [Metallic Packing Co., 
427 North Thirteenth Street, Philadelphia, Pa., 
have published an unusually handsome cata- 
logue describing and illustrating their large line 
of metallic packings for stationary and marine 
engines, a copy of which they will send free to 
any of our readers. This company has the larg- 
est metallic packing plant in the world, with a 
capacity of 14,000 packings a year. Their pack- 
ings are in service on a majority of the locomo- 
tives now in use in the country and are giving 


uae 





FRIENDS 


An engineer isa friend 
of CLING-SURFACE, 
It stops slipping of his 
belts so they can run 
easy under full load 


It increases their output. 

The ease from initial tension prevents hot 
bearings. 

Taking up labor is much less frequent. 

It preserves them, without making them 
sticky. 

The worry and worx of belts is off your mind. 
You can know that they won’t go back on 
you when you need them most. 

Try it yourself. 
Order and test. 
Pay only if O. K. 
Start now. 


CLING-SURFACE I1FG. CO. 
185-141 Virginia Street, Buffalo, New York 


Philadelphia, The Bourse. 
New York, 34-41 Cortlandt Street. 





— 
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universal satisfaction. The packings used on 
the engines of the royal German yacht Hohen- 
zollern were made by this company. 


Two Great Improvements in Edison’s Phon- 
ographs and Standard Records are shown by 
Thwaites & Horner, 1215 Filbert Street, Phila- 
delphia. The first consists of new high speed, 
hard wax moulded standard records, which are 
made of an entirely new composition much 
harder than the ordinary wax record. 

The second is the new Edison Reproducer, 
which is described in a neat circular, which will 
be mailed to anyone interested. The records 








WORKING OVERTIME 


An hour a day will increase your wages a few dollars 
a week—while the work lasts. The same time spent 
studying at home has enabled our students in a few 
months to add $25 to $50 a month to their wages—a 
permanent benefit. 


C. M. YATES, Oswosso, Mich., says: 

_ “Since I entered the School I have had my salary 
increased from $60 per month to $100, as chief electri- 
cian and engineer of the Owosso & Corona Electric 
Co., and I now do all my own rewinding and repairing 
of the electrical machinery, which before I had to 
send to some shop.” 


The School is chartered under the educational laws 
of Massachusetts; and students are taught by gradu- 
ates of Boston’s noted engineering schools. <A few 


FREE SCHOLARSHIPS 


IN — 
Mechanical Steam 
Electrical ENGINEERING Textile 
Heating, Ventilation and Plumbing—including 
Mechanical Drawing 

will be awarded to ambitious young men. Application 
should be made immediately, as the number is limited. 
Tuition is absolutely free, the only expense being the 
actual cost of instruction papers and postage. 


A 

Further information and large illustrated Hand-Book 
describing courses, methods, regular terms will be sent 
on request to any reader of ‘The Practical Engineer.” 


: via? 
American School of Correspondence 
(Chartered by the Commonweflthof Mavsachrs@its! 
BOSTON, MASS. U. S. A. 
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SOMETHING 
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+ GRAPHITE For VALVES 
Cy 

7 AND GYLNDERS 

=) is the title of a little pamphlet 

7 that tells of the experience of 

ey engineers who have used gra- 
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phite for better lubrication. 


SUPPOSE YOU SEND FOR ONE? 


NO CHARGE 


JOSEPH DIXON CRUCIBLE CO. 


JERSEY CITY, N. J., U.S. A. 


SALESROOMS AT 
68 Reade St., New York City 
1020 Arch St., Philadelphia 
304 Market St., San Francisco, Cal. 
London Office: 26 Victoria St., Wesminster 
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are much cheaper than the old wax records and 
the reproducers are such well constructed bits 
of mechanism they will appeal to engineers in- 
terested in talking machines. 


A neat little catalogue is issued by John M. 
Watts’ Sons, 123 South Second Street, Philadel- 
phia, desbribing their various brands of pack- 
ings, including Dirigo, Keystone, Wedge and 
Watts’ Best Oil Proof Sheet Packing Also 
their Excelsior Lubricant and Nonpariel Belt 
Dressing. A copy may be had for the asking. 


The Cling-Surface Manufacturing Co. have 
remembered their friends in the A. O. S. E. by 
printing them a calendar for the lodge rooms. 
They heve a few copies left and will gladly fur- 
nish one to any engineer asking for it. 








Ever Think 
How Much 


of all the heat put into steam in order to 
get power out of an engine is wasted— 
thrown to the four winds? 

May be 5 per cent of the heat (and sel- 
dom is this exceeded) is converted into 
power by a non-condensing engine, and 
only something over 15 per cent in the 
very best of the condensing engines. Just 
think of the stream of dollars that is con- 
stantly passing through an exhaust main 
because so little of the heat is used! If 
you do realize it you will make every 
effort to utilize some portion of your ex- 

, Jaust through a good feed-water heater. 

With a COCHRANE HEATER you 
can make all the saving there is to be 
made, whether it is only in heating and 
purifying the feed-water, whether heating 
and purifying the feed-water and heating 
water for dye-house or other manufactur- 
ing purposes, or whether in heating and 
purifying the feed-water and providing a 
heating or drying system with exhaust 
steam as well. 

Write for Catalogue ‘ 16—H.”’ 











HARRISON 
SAFETY BOILER WORKS 


3144 N. 17th St. Phila., Pa. 
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American Order of Steam Engineers. 





ORGANIZED APRIL 27, 1886. 
An Order of Engineesr for Engineers and 
Engineers only. 


DECLARATIONS OF PRINCIPLES 
Believing that ability will bring its full value 


in this country, this Order shall at no time take 
part in strikes, nor in any way interfere between 


employer and employees. Recognizing their 
identity of interests, it shall take no part in any 
project or enterprise that shall interfere with 
perfect harmony between them ; neither shall it 
be used for political or religious purposes. 
These principles shall not be amended or 
repealed except by unanimous vote of the Order. 
Any member who shall be guilty of violating 


‘ the principles of the Order shall be expelled. 


OBJECTS. 

First.—To promote a more thorough know- 
ledge in its members of theoretical and practi- 
cal steam engineering. 

Second.—To assist members to obtain em- 
ployment. 

Third.—To help the sick, injured and dis- 
tressed and bury the dead. 

Fourth.-To establish a Widows’ and Orphans’ 
Fund. 

Fifth.—To help members who shall become 
Incapacitated from following the profession to 
obtain employment suited to their affliction. 

Sixth.—To do our utmost to extend the 
license law throughout the United States. 

Seventh.—To establish schools in which our 
members may study the highest branches of 
steam engineering. 

MEMBERSHIP. 

Candidates for membership must be citizens 
of the United States, of legal age, of good moral 
character, and sound of health and limb. 

Applicants must have at least one year’s active 
service as engineers, and where a license is 
required they must hold such license. 

Applicants must satisfy the Investigation and 
Examining Committee of the Council to which 
they apply for admission, as to their character 
and ability. 

No person shall be elected to membership 
who has been convicted of a felony in a compe- 
tent Court of Justice, except he shall have been 
declared innocent after such conviction and 
shall have received a full and free pardon from 
the proper‘authorities. 


LIFE MEMBERS. 

Engineers who have past the age limit set by 
the subordinate Councils, may be elected to life 
membership. They must pass the same exam- 
ination as to ability and character as an active 
member, and must present postive proof that 
they have been in charge of a steam engine at 
some time in life, for at least one year. They 
shall be entitled to all the rights of active mem- 
bers, except that they cannot hold office, vote 
at election or upon a financial question, or be 
entitled to any of the benefits. 


€ 


DIRECTORY. 





The Publication Committee of ‘‘The Practical Engi- 
neer” desires that the Corresponding Engineers of all 
Councils of the American Order of Steam Fngineers 
send the name of their Chief Engineer arid their own 
name and address, together with the time and place of 
meeting to the Secretary of the Publication Committee 
immediately after each election of officers. Address J. 
C. McDowell, Secretary, in care of *‘ The Practical Engi- 
neer,”’ 1215 Filbert Street, Philadelphia. 


SUPREME COUNCIL OF THE UNITED STATES. 

Supreme Chief Engineer.—Clifford P. Williams, 528 
Greenwich St., Phila. 

Supreme First Assistant Engineer.—Noah A. Pierson, 
Fidelity Building, Baltimore, Md. 

Supreme Recording Engineer.—Fred. W. Moore, 2628 
Hancock St., Philadelphia. 

Supreme Corresponding Engineer.—J. C. McDowell, 1913 
South Eighth St., Philadelphia. 

Supreme Treasurer Engineer.—Geo. W. Richardson, 144 
Vassar St., Wissahickon, Phila. 

Supreme Senior Master Mechanic.—W, S. Price, Had- 
don Hall, Atlantic City. N. J. 

Supreme Junior Master Mechanic.—Joseph T. Harris, 
1611 Clybourn St., Milwaukee, Wis. 

Supreme Inside Sentinel.—D. J. Stayton, 531 West Fifth 
St., Wilmington, Del. 

— Outside Sentinel.—H. L. McGee, Baltimore, 


Supreme Chaplain.—John T. Dodge, 21 Spring Lane, 
Boston, Mass. 


SUPREME TRUSTEES. 
Franklin R. Moore. Penna, A. M. Plummer, N. J., and 
Wm. J. Mitchell, Delaware. 


PAST SUPREME CHIEF ENGINEERS. 
Jerry Leahey, Jr., Harry G. Connor, B. F. Pettit. Geo. 
W. Richardson, H. B. Underwood, N. M. Kinney, James 
Lightfoot, J. T. Dodge, Jr., Franklin R. Moore. 


DELAWARE. 


Deputy Supreme Chief Engineer, David J. Stayton, 
No. 831 West 5th Street, Wilmington. 


Wilmington. 
Delaware Council, No. 1, meets every Wednesday at 
S. E. Cor. Fourth and King Streets. Chief Engineer, 
W. D. Wyett. Corresponding Engineer, A. E. Dea- 
kyne, 406 Lombard Street. 


INDIANA, 


Deputy Supreme Chief Engineer, A. B. Maxwell, in 
care of Briggs Pump Works, Lafayette: ° 


. . 


Latazette. es Se 
Tippecanoe Council, No. 1. Corresponding 
Engineer, A. H.-Methieson, Water Works 
West Lafayette. 


LOUISANIA. 


New Iberia. | °°. 
Evangeline Council. Chief Engineer. John B. 
Lanaier. Corresponding Engineer, W, J. Maynard. 


MARYLAND. 
Baltimore. 


Deputy Supreme Chief Engineer, James H. Stallings, 
3032 Dillion Street, Baltimore, Md. 


Maryland Council, No. 1, meets 2nd and 4th Fridays 
in Royal Arcanium Hall. Chief Engineer, J. C. W, 
Schrier. Corresponding Engineer, Wm. S. Smith, 116 
West Lee Street. 


Energy Council, No. 2, meets every Wednesday of 
each month in Bauer Hall, Cheaspeak and Elliott 
Sts. Chief Engineer, Philip A. Kirkwood. Corres- 
ponding Engineer, Jos. H. Stallings, 3032 Dillon St. 


MASSACHUSETTS. 


Deputy Supreme Chief for Eastern District, W. E. 
Packard, Whitmann. 


Boston, 
Bay State Council, No. 1, meets second ana 
fourth Fridays, at 149 Staniford street. Chie1 
Engineer, J. F. Cochrane ; Corresponding Engineer, 
W.S. Trofatter, 777 Parker St., Roxbury. 


Boston Council. No. 4, meets 2d and 4th Thursday of 
each month in Templar Hall, 724 Washington Street. 
Chief Engineer, Harry G. Black. Corresponding 
Engineer, Wm. T. A. Faulkner, 41 Worcester St. 


Brockton. 
Shoe City Council, No. 2, meets Ist and 3rd Wed- 
nesday evenings in Red Men’s Hall. 
Chief Engineer, Rufus J. Condon; Corresponding 
Engineer, G. W. Prentice, 19 Brunswick St. 


Worcester. 
Central Council, No. 3, meets second and 
fourth Tuesdays, at 566 Main street (Cen- 
tral). Chief Engineer, Wm. P. Barnes. Correspond- 
ing Engineer, J. C. Ryan, No. 5 Hanover Street. 


Malden, 
Malden Council, No. 7, meets every Thursday Even- 
ing in Templar Hall, Pleasant St. Chief Engineer, 
Frank M. Perkins. Corresponding Engineer, Geo. 
P. Milliken, cor. Mulford and Green Sts. 


Orange. 
Orange Council, No. 9, meets 2nd and 4th Fridays. 
Chief Engineer, Chas. Gartrell ; Corresponding Engi- 
neer, Fred. lL. Hale. 


Holyoke. 
Mount Tom Council, No. 10, meets every Thursday, 
in Y. M. C. A. Building. Chief Engineer, William 
Flory. Corresponding Engineer, Theo. W. Crosby. 
No. 43 Canal Street. 


North Adams, 
Stewart Council, No. 11, meets second and fourth 
Wednesdays, at Old Liberty Building. Chief Engi- 
neer, C. W. Lewis. Corresponding Engineer, T. G. 
Fillebrowne, 134 River Street. 


Rockland, 
Old Colony Council, No. 14, meets second and fourth 
Saturdays in the American Foresters’ Hall. Chief 
Engineer, E. H. Naylor. Corresponding Engineer, 
James K. Sedgwick, P. O. Box 333, Rockland, Mass. 


NEW JERSEY. 
Deputy Supreme Chief, F. O. Garrison, Bridgeton, N. J. 


Perth Amboy. 
Stevens Council, No. 1, meets third Saturday 
at Water, near Lafayette street. Chief En- 
gineer. Lawrence Oliver. Corresponding Engineer, 
James H. White. 


Camden, 
Camden Council, No. 3, meets every Thursday even- 
ing at N. E. Corner 2nd and Federal Street. Chief 
Engineer, S. R. Middleton. Corresponding Engi- 
neer, C. H. Pfeiffer, 571 Berkley St. 


Atlantic City. 
Atlantic City No. 4 meets every Tuesday evening at 
Merchants, Cor. Atlantic and New York Avenues. 
Chief Engineer, R. Endicott. Corresponding Engi- 
neer, W. S. Price, Haddon Hall. 


Bridgeton. 
Bridgeton Council, No. 5, meets every Friday. 
Chief Engineer, David Sellers. Corresponding Engi- 
neer, Francis O. Garrison, Bridgeton, N. J. 


Millville. 
Millville Council, No. 6, meets every Saturday, 7.30 
p.m., in G. A. R. Hall, East Main St. Chief Engi- 
neer, Geo. Esabel. Corresponding Engineer, Lewis 
Doughty, 604 Mulberry St. 


NEW YORK. 


Syracuse. 
John E. Sweet Council, No. 6, meets Monday, Room 
23, Nottingham Block. East Washington Street. Chief 
Engineer, John Cunningham; Corresponding Engi 
neer, S. A. Steel, 311 Orange Street. 


PENNSYLVANIA, 


Grand Chief Engineer, A. P. Driesbach, 549 N. Tenth 
St., Allentown. Grand Corresponding Engineer. Geo. 
W. Keneedy, 1537 East Montgomery Ave., Philadelphia. 


Philadelphia, 
Welcome Council, No. 2, meets every Friday, 
in Necterline’8 Hall, 12th St. above Columbia Ave- 
nue. Chief Engineer, Paul Pieling Corresponding 
Engineer, L. D. Woodington, 2428 N. Bancroft St. 


Kensington Council, No. 3, meets every 
Thursday, at A. P. A. Hall, Frankford ave- 
nue and Master Street. Chief Engineer, Wm. C. 
Stolt. Corresponding Engineer, Charles Fournier, 
3115 Richmond Street, Phila. 

Southwark Council, No. 4, meets every 
Monday, at corner of Reed and Eighth 
Streets. Chief Engineer. Walter Sommers. Corres- 
ponding Engineer, J. C. McDowell, 1913S. 8th St. 


Continued-on page 26. 





IF YOU WANT TO BECOME A MEMBER OF THE 
AMERICAN ORDER OF STEAM ENGINEERS 


Write to L. L. RICE, 1215 FILBERT STREET, PHILADELPHIA. 
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_used and appreciated by Marine Engineers. It 
'is the best in the world 
' for long service and high 


Main Offices and Factories : 


Garlock’s 
Standard 
High Grade 
Packing’ 


Garlock High Pressure Ring Packing 


This packing has for ten years been extensively 


pressure. It is made of 
selected fibre and metal 
in combination with the 
celebrated Garlock Pack- 
ing Compound.  Ring- 
form, any size, or spiral, in 
to 2 inches square. 





Style No. 200 


ly 
and from 4% 


1 
16 


Garlock Extra Ring Packing—Ammonia | 


Especially — to pack against Ammonia. 
It is the only Ammonia 
Packing that gives abso- 
lute satisfaction—a per- 
fect fit—no leaking. 

Also a superior article 





Style No. 333 
| for steam and water. 
Made in Elastic Ring, sectional and spiral shapes 





We are also manufacturers of a general line of standard 
packings for all purposes 








Send for Catalogue and Samples to our Nearest Office. | 


The Garlock Packing Co. 


NONE GENUINE 





New York Pittsburg 
Boston Cleveland 
Chicago St. Louis 
Philadelphia Denver 


Atlanta, Ga. San Francisco 





WITHOUT IT 


Palmyra, N. Y.; Atlanta, Ga. 
































Behind 
The Times. 


The engineer who uses old-fashioned solid 
packings on engine or pumps is away be- 
hind the times. You can’t afford such a 
waste of power. Your competitors have 
learned better. See that the waste is stop- 
ped by using 


DANIEL’S 
“P.P.P.” PACKING 


It is the original “ wedge packing,” totally 
different in principle from all others (except 
imitations which infringe our patents, and 


which you’d better not use.) Its sliding 
wedges adjust themselves to the rod with 
the least possible pressure. It saves power, 
saves packing, saves labor. 


The manager of the Diamond Ice Co., Braddock, Pa., took 
out ‘‘P.P.P.’’ Packing after two years’ continuous use on an 
ammonia rod, under a pressure of 180 to 200 pounds. He 
writes: ‘‘ There was no sign of leaking. I selected some of 
the rings and packed the main rod of my engine, and expect 
to get another season’s use out of it.” 


Get “P. P. P.”’ of your dealer. 


FREE Our patent steel packing rule saves engineers labor, time, 
trouble, temper, packing. burnt fingers and swear words. 
It is worth $1.00. Sent absolutely FREE to engineers who order from 
us enough “P.P.P.” for a trial, and mention this paper. 


Manufactured only by 


QUAKER CITY RUBBER CO. 


PHILADELPHIA 
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DIRECTORY OF COUNCILS CONTINUED. 


Philadelphia Council, No. 7, meets every Wednes 
day, at Kenny's Hall, N. W. Cor. Broad and Filber- 
St. Chief Engineer, Ole Hanson. Corresponding 
Engineer, W. 8. Wetzler, 3707 Aspen St. t 


Manayunk Council, No. 9, meets second and fourth 
Friday ae in Temperance Hall. Chief Engi- 
ineer, Richard Wallace. Corresponding Engineer, 
John Clevenger, 211 Lofty Street. 

Lafayette Council, No. 11, meets second and 
fourth Tuesdays, in Gratz Hall, Main and 
Manheim streets Germantown. Chief En- 
gineer, W. Topley; Corresponding En- 
gineer, H. Gomersall, mead 
street, Germantown, Philadelphia. 


Helping Hand Council, No. 12, meets every Tues- 
day evening at Jasper and Huntington Streets. 
Chief Engineer, Thos. Kvans. Corresponding Engi- 
neer, Frank McHugh, 2503 Tulip St 


Municipal P. F, D. Council, No. 20 composed exclu- 
sively of eng necrs of Philadelphia Paid Fire De- 
partment, meets quarterly at Girard Hall, Girard 
Ave. above Sixth. Chief Engineer, Frederick Mar- 
koe. Corresponding Engineer, Walter Meyers. 1211 
North Howard St. 


Girardville, 
Girard Council, No. 8, meets every Tuesday evening 
at O'Neill's Hall, 2nd and Ogden Sts. Chief Engi- 
neer, Jacob Weber. Corresponding Engineer, M. J. 
Carey, Lock Box 214. 


Norristown. 
pemtoemery Council No. 5, meets first aad third 
Wednesdays of each month at New Red Men’s Hall, 
Main St. above DeKalb. Chief Engineer, L. Purdy. 
Corresponding Engineer, Wm. H. Shainline, Jz., 528 
Green Street. 


Allentown. 
Lehigh Council. No. 15, meets every Wednesday 
evening at 639 Hamilton St. Chief Engineer, Jacob 
Donnecker. Corresponding Engineer, A. P. Dries- 
bach, 549 W. 10th St. 


Pottstown. 
Pottstown Council, No. 14, meets first and third 
Saturday evening at P. O. S. of A. Hall, corner High 
and Hanover Sts. Chief Engineer, Joseph Rhoads, 
Corres. Engineer, H. L. Shirey, 362 Cherry St. 


Reading. 
Progress Council, No. 13, meets every Saturday 
evening at Diebert Hall, 9th and Penn Sts., Room 4. 
Chief Engineer, Frank 8S. Miller. Corresponding 
Engineer, James M, Fisher, 1224 Oley St. 


Chester. 
Delaware County Council, No. 6, meets every Wed- 
nesday evening in the Carpenter Hall, 6th and Wall 
St. Chief Engineer, John Canavan. Corresponding 
Engineer, E. E. McCoy, 2222 West 3th Street. 


York. 
York Council, No. 16, meets every Wednesday even- 
ing in the Jordan Block. Chief Engineer, F. Seyler. 
Correspondng Engineer, Walter H. Long, 23 East 
Philadelphia Street. 


Harrisburg. 
Capitol City Council, No. 17, meets every Tuesday 
evening in Red Men’s Hall, Market Street above Sec 
ond. Chief Engineer, B. H. Shafer, Corresponding 
Engineer, S. Filson, 1126 Market Street. 


Columbia. 
Columbia Council, No. 18, meets every first and third 
Saturdays, ir Bittner’s Hall. Chief Engineer, R. 
K. Grosh. Corresponding Engineer, W. J. Court- 
ney, 804 Walnut Street. 


Sunbury. 
Sunbury Council, No. 19, meets every second and 
fourth Thursday. in Zartman’s Hall. Chief Engi- 
neer, Aaron Buck. Corresponding Engineer, Ed. 
Schrieber 
WISCONSIN. 


Deputy Supreme Chief Engineer, Joseph P. Harris, 
No. 1611 Clybourn Street, Milwaukee. 


Milwaukee. 
Washington Counct!, No. 1, meets every Saturday at 
207 Grand Avenue. Chief Engineer, J. B. Chambers. 
Corresponding Engineer, James A. Rigby, 136 Reed 
Street. 
Clifford P. Wiliiams Council, No. 2, meets every 
Thursday evening 298 4th Street. Chief Engineer, 
David T. Richardson. Corresponding Engineer. Jas. 
T. Harris, 1611 Clybourn Street. 


TENNESSEE. 


Deputy Supreme Chief Engineer, John B. Mullen, 
826 Central Ave.. Nashville. 


Nashville. 
Enterprise Council, No. 1, meets every Friday even- 
ing in the Twin Building on Cedar St. Chief Engi- 
neer, J. J. Johnson. Corresponding Engineer, Jno. 
B. Mullen, 209 Jackson Building. 


OREGON. 


Densty Supreme Chief Engineer, Benjamin F. Myrick, 
Box No. 1, Grant’s Pass, Oregon. 
thes Pass. 
Oregon Council, No.1. Chief Engineer, William H. 
Kenney. na igs ing Engineer, Benj. F. Myrick, 
P.O. hat: Meets every first and third Satur: 
fay, A 0.U. W, Hall, Main St, 


THE COLUMBIA EAPANGIO) TEAM TRAP Io fl WONDER 


Always open when 
water is at the 


We also 
manufacture the 


i 





discharge valve. 


McDaniel Steam 





Always closed 





when steam is at 


Trap, 





the discharge valve 
No floats or inside 
levers. 
Outside valve same 
area as the pipe. 
No other kind of 
steam trap has this. 


WATSON & McDANIEL CO., 








Exhaust Pipe Heads, 
i! La Reducing Valves, 
Steam Separators, 
etc. 
For sale 


OUTLET by the Jobbing Trade 


147 N. 7th STREET, PHILADELPHIA, PA. 





P. B. H. 


QUICK CLOSING 
WATER GAUGE 


Don’t scald yourself when the glass breaks. 

Use the only safe way—the P, 8. H. 

A pull of the chain does it—you don’t need a step ladder. 

They are made right here and made here right. 
at the 
Extra heavy body of best steam metal, with fittings 
to correspond. 

Why not send for one? 

Trial free. 


PAUL B. HUYETTE 


1245 BETZ BUILDING 


Look 


mechanism. Nothing complicated there. 


A postal will reach us. 


PHILADELPHIA 


li afi afi af afc afc afc afc. afc. afc afin afc afin afin af 





WM. C. HYZER 


BRICKLAYER and BUILDER 


OFFICE, 1230 MARLBOROUGH ST. PHILA. 


SPECIAL ATTENTION GIVEN TO 
Engine Foundations, Steam Boiler Setting, Brick Stacks and Fire 


Brick Work. 


Communications sent by mail or otherwise to 1230 Marlborough Street or 230 
Richmond Street will receive prompt attention. 











Kieley’s Cantilever 
Expansion 
Steam Trap 


MANUFACTURERS OF 
REDUCING AND BACK PRESSURE VALVES, RELIEF VALVES, PUMP GOVERNORS, DAMPER 
REGULATORS, STANDARD TRAPS, GREASE EXTRACTORS, STEAM 
SEPARATORS, STEAM RETURN TRAPS, ETC. 


KIELEY & MUELLE 


7-17 WEST [3th ST., NEW YORK CITY 


Write for Catalogue 


JAMES J. BROGAN, 810 Race Street, Philadelphia. 
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Largest Manuiacturers 
of Metallic Packing in the World 


BECAUSE IT IS 


SIMPLE, DURABLE AND CHEAP 





Same Price to Everybody 


Send for Catalog 


The United States Metallic Packing Company 


427 North (3th Street, Philadelphia, Penna. 
509 Great Northern Building, Chicago, Ill. 
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AGENTS:—V. Lowener, Copenhagen. Risdon Iron Works, San Francisco. Moran Bros., Seattle. 
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McINTOSH, SEYMOUR & CO. 
STEAM ENGINES, 


AUBURN, N. Y. 26 CORTLANDT ST., N. Y. CITY 























Rocking, Dumping, Tupper, 
Interlocking, Circular, Her- 
ringbone and common grates 
at prices that astonish you. 


General Castings to Order. 
Tanks, Stand Pipes, Self- 
supporting Steel Plate 
Chimneys. 

Will call, take measure- 
ments and name prices. 
Phone 27-43-A. 


Frick’s Pipe Clamps for Stopping 
Leaky Pipe Joints 


Peps 
a. (Patent Applied for) 













Carona The Best, Simplest and cheapest 
: ss> Pipe clamp made. The cuts explain 
themselves. Only two rings and the 
—_ packing needed to make any leaky 
joint tight. It is so simple that any- —_4—Outside or main ring which is 
one can apply them. bolted around the pipe as close 

The cost as compared with others to leaky joint as possible, and 
is so little that owners of steam plants By -< sm pe pre ne gee 
cannot afford to be without a full set ward or forward under the main 


of all sizes in case of need. ring and is forced up against the 
packing ring C by bolts and 


lp" 





We make all sizes from 2 inches to Nuts D é : 
14 inet in di kaw C—Empire or rubber ring which 
nehes in diameter is forced into leaky joint by 


——) Gland B. 
HORACE E. PRICK & CO. ae'sr- anes sr. coe. vatnu) ruins, pa, 


Savings of 10 Per Gent. in Coal Bills Guaranteed... 


PAT. “AJAX” ROCKING GRATES. 
The only shaking grate that will not get clogged up with clinkers. 





NO POKER NO SLICE BAR of fuel, only allowing 


the ashes and clinkers 
to passthrough. 
Surface of grates 
ALWAYSREMAIN LEVEL. 
No fingers or points 
to d'sturb fire. Small 
clips No. 10 are all 
that can burn out and 
cost only a few cents 
each. Air space 65 





The “Differential” 
motion does it. The 
crossbars A and B are 
journaled one on a 
higher plane than the 
other, and in rocking 
pass through the arcof 
a different circle 
bringing the two bars 
close together, which 
supports the bed 


= per cent. 


HEADQUARTERS FOR BOILER GRATES, Tupper, Interlocking and Plain 
Bars. All sizes in stock. Send for Catalogue. 





Valley Iron Works 


Phone 3-45-32 A. 


CHARLES ROBSON 


N. W, Cor. 8th & Washington Ave,, Phila., Pa, 








Removes dirt, stains and rust from brass, cop- 
per, zinc and nickel, and gives a brilliant polish. 
Liquid or paste form. Write or call for 


FREE SAMPLE 


THE GARLOCK PACKING CO. 


604 Arch Street, Philadelphia, Pa. 








ORGANIZED 1866. 


aa-5 


eaves 


Insure Against Loss or Damage to 
Property and Loss of Life and 


Injury to Persons Caused by 


Steam Boiler Explosions 


J. M. ALLEN, President. 

WM. B. FRANKLIN, Vice-President. 
F’ B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary. 

L. B. BRAINERD, Treasurer. 


L. F. MIDDLEBROOK, Assistant Secretary. 








# Don’t spend spare time thinking 
what you might be if your salary were 
doubled! Doing, not thinking, willmake 
your wish a reality. Our free booklet, 

Are Your Hands Tied?” tells you what 
todoand howtodoit. Thousands have 
already doubled or largely increased 
their salaries by following our plan. 
Under our guidance you can do the 
same. Act today! I. C. S. Text- 
books make it easy for those already 
at work to 


Learn By Mail 


Mechanical, Steam, Electrical, Civil, Mining, Tele- 
phone, and Telegraph Engineering; Shop and 
Foundry Practice; Mechanical Drawing; Arehi- 
tecture; Plumbing ; Sheet-Metal Pattern Drafting ; 
Chemistry: Ornamental Design; Lettering; Book- 
keeping ; Stenography ; English Branches; Teach- 
ing; Locomotive Running; Electrotherapeutics ; 
German ; Spanish; French, 
Circular free. State subject that interests you. 


INTERNATIONAL CORRESPONDENCE SCHOOLS, 
Box 853, SCRANTON, PA. 
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BOWERS BROS. & co. 


Contracting Engineers for 


Heating and 
Ventilation Systems 


‘By Steam or Hot Water, Fan System 


PIPING POWER PLANTS 
Also Manufacturers of 
Grate Bars of All Descriptions 
General Castings 


PHONE 3-41-61 D. 


1021 Real Estate Trust Building 


Philadelphia, Pa. 








McNELLEY’S 


AMERICAN 
BOILER COMPOUND 


We are one of the largest manufacturing chemists in the 
world making a specialty of boiler cleansing compounds. 
Our compound is the result of years of experiments by an 
engineer of long experience, assisted by expert chemists. 
American Boiler Compound not only completely removes 
all scale and incrustation in the boiler, but prevents new 
from forming, and will, if properly used, keep the boiler 
absolutely clean and free from all forms of corrosion, such 
as pitting, grooving, honeycombing. 


Send Sample of Water and Sample of Scale if Convenient 


We will be pleased to hear from engineers who will secure 
trade for us. When writing for information address J. Mc- 
Nelley, Department Manager, 35 Poplar Street. 


SMITH, KLINE & FRENCH CO. 
429-435 Arch Street, Philadelphia, Pa. 











J. Ce McNelley 





te LARKIN 
METALLIC 
PACKING 





STANDS the TEST 


when after nearly three years use in St. Paul 
Water Works and Minneapolis General Elec- 
tric Co., no perceptible wear is shown on 
either rod or packing. 





The American Steel & Wire Co., and Car- 
negie Steel Co. alone, during the past year, 
have purchased, mostly for use on Corliss 
Valve Stems and pumps, over $2000,00 worth, 
not in one order, but in many different orders, 
and after thorough and satisfactory tests. , 





* 
Every statement made in our descriptive cir- 
cular is true, and we simply ask permission 
to prove it. 


LARKIN METALLIC 
PACKINC Co. 


Imperial Power Building 
Pittsburgh, Pa. 

















The Rose Patent Crate 


A THOROUGHLY UP-TO-DATE SHAKING GRATE FOR PARTICULAR ENGINEERS 
WRITE FOR CATALOGUE 


FOUNDRY AND MACHINE 


MAKERS OF HIGH GRADE 


THE KUTZTOWN COMPANY 


Boiler Fronts, Grate Bars, Furnace Castings, Compound Separators, 
and General Boiler Castings 


Phila. Office, Fidelity Building, Broad above Arch 


Wats Perel Wedge Packing 


The success of this packing is marvelous. Its great and 
increasing popularity is the envy of all imitators—that’s 
natural. 

They have inferior goods and try to deceive the public by 
using similar names, designs and by claiming they have 
a Wedge Packing, which is false. Any practical man ex- 
amining our cut will find that it is a perfect Wedge. 


John M. Watt’s Sons, 123 S. 2d St., Phila., Pa. 


New York Office, 24 Duane St, 


WORKS: 
KUTZTOWN, PENNA. 











Steam Coal a Specialty Telephone Connection 2-25-60 


A. CRAWFORD COAL 


1829-1833 N. Tenth St., Philadelphia, Pa. 


Thwaitse & Homer 
FLecTRIcaL Contractors 


Engineering, Contracting, Repairing. Thwaite’s Intercommunicat- 
ing Telephones. New Edison Phonographs. Hard Moulded Records. 
Louder and sweeter than the old wax records. 


1215 FILBERT STREET, PHILADELPHIA 











Phone 3-48-14 
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FOR A CLUB OF 
THREE YEARLY 
SUBSCRIBERS 


to THE PRACTICAL ENGINEER, at 50 cents 
each, we will send you as a premium, 
postage paid, a copy of Shillitto’s Hand 
Book of Corliss Steam Engines, describ- 
ing in a comprehensive manner the erec- 
tion of steam engines, the adjustment of 
Corliss valve gear and the care and man- 
agement of Corliss engines. 244 pages, 84 
illustrations. Bound in cloth. If you do 
not care to get up a club of subscribers we 
will mail you a copy for $1.00. Address 


The Practical Engineer 
1215 Filbert St., Phila. 












STEAM, BELT OR ELECTRIC tl 
NOT IN THE TRUST : 
} 


PUMPING ENGINE CO. Works : Germantown Junetion 


City Office: 55 N. 7th St., Phila., Pa f 





Important to all Applicants for a License 


EDWARD’S 
900 EXAMINATION 
QUESTIONS *"* ANSWERS 


FOR ENGINEERS AND FIREMEN. 
(Stationary and Marine) 


WHO DESIRE TO OBTAIN U. 8S. GOVERNMENT 
OR STATE LICENSE. 
By EMORY EDWARDS. 


A new, revised and enlarged edition. In one volume. 
240 pages. Full bound in pocket-book form, leather, gilt 
edges. Price, $1.50, by mail, free of postage, toany address. 


Catalogue of Mechanical and Electrical Books Free. 


Philadelphia Book Co. 
15 South oth Street, Philadelphia, Penna. 


KEYSTONE 
BOILER 
WORKS 


Builders of Boilers, Tanks 
and all kinds of 
Wrought Iron Work 














For the past ten years we 
have made a specialty of 
self-supporting steel stacks 
and large tanks. We so- 
licit a trial from the trade 
and are sure that we can 
benefit you in price. 


Radcliff, Ferguson Co. 
Manayunk, Pa. 









Reboring Cylinders in preg 2 

tion trom 3-110 in. Dia., an urning re "aa 

off Dynamo Commutators without re- SECOND-HAND TANKS 
PHONE 5-27-73 


moval. 





General Engineering and Repairing. : i. siiPlinie CAST IRON GRATE BARS 







if;not properly done, in any plant, will cause the engineer a great deal of trouble, and 
his employer unnecessary expense. Many years of practical experience and a force 
of competent assistants enables me to guarantee absolute satisfaction. 


WILLIAM MILLIGAN, Shop, 712 Sansom Street, Philadelphia, Pa. 
PHONE 37-99 A JOBBING A SPECIALTY 
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THE ORIGINAL RING PATTERN 
Self-lubricating, Steam and Water Tight, Less Friction than any other known pacikng. 
None Genuine Without This Trade Mark Stamped on Wrapper. All similar pack- — SS 
ings are imitations. In ordering give exact diameter of Stuffing Box and Piston Rod or Qe = 
Valve Stem. Our Packing is a sure cure for leaky stuffing boxes, whether the motiong . 
is rotary or reciprocating. 
= Gould seeyiern Co., worl mets =. 
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IMPROVED 


The Simplest and Closest Damper Regulator. 
Manufactured by 


J.E.Lonergan&Co. 
211 RACE ST., PHILA., PA. 


Brass Founders and Finishers and Makers 
of Pop Safety Valves, Water Relief Valves, 
Oil Cups and Lubricators, 
Steam Pressure Regulators 
and other safety steam appli- 
ances. 


Old Kellam Regulators Repaired. 
Correspondence Solicited. 
Mention this paper if your inquiry 
is prompted by the sight of this 
advertisement. Catalogue D free 

on application. 








ESTABLISHED 1871. 


J. & G. RICH 


General Machinists 


ENGINE BUILDERS 
AND DEALERS IN MACHINERY. 


Especial Attention Given to Repairing and Erecting 
Steam Engines, Pumps and Other Machinery, 3 a > 
Shafting, Hangers, Pulleys, Etc., Etc. Li. & G. B ‘ \ 





120 Noith Sixth Street, Philadelphia, Penna. 


TELEPHONE No. 380. 











J. D. Kelley 


2U R N o. 3. Gurren 
O & HIGH-GRADE Co 


LUBRICATING OILS AND GREASES 
PEERLESS Boiler Cleaning Compounds 


Our First and Last Consideration is QUALITY 


408 to 418 VINE ST., PHILADELPHIA 


Zurn 
Zarn 














“SIMPLY THE BEST—THAT’S ALL” 


The Parker 
Exhaust Head 


Simplest and Best 


Note.—Curved Baffle Plate assures com- 
plete separation without back pressure. Sim- 
plicity makes low cost. 

30 Days Trial 


T. T. Burchfield Co. 


Manufacturers 
619 ARCH ST., PHILADELPHIA 
Telephone 31-72 D 
























is the best, most reliable, cheapest, and is so 
acknowledged by elevator builders and engi- 
neers who are using it. It does its work eas- 
ier and with less trouble than any other de- 
vice know to them for supplying elevator 
pressure tanks with air. If this INJECTOR 
does not give satisfaction after 30 days trial, 
same can be returned. A liberal discount 
quoted to the trade, also to consumers. 


Write for 
Illustrated Catalogue and Testimonials 


f een LNs EGRESS gL Z 
AMP 


MAINES 


HESS & BARKER 


R. W. BARKER, Prop. 


Engineers and Machinists 
810 SANSOM ST., PHILADELPHIA 


General Repairs a Specialty Estimates Furnished 





























Stereotyping Machinery, Wood Working Machinery, 
Engines, Boilers, Steam Pumps, Special Machinery Built 
From Plans, Steam Fitting in all its Branches, Shaftings 
and Hangers Erected, Water Wheels and Pumps, 


DYNAMO AND MOTOR COMMUTATORS REPAIRED, IF 
NECESSARY, WITHOUT REMOVING 


We manufacture the 


s@ IMPROVED KELLAM DAMPER REGULATOR-Wwa 














in 
A GOOD BOOK FREE 


Hawkin’s New 
Catechism of 
Electricity 


This magniffcient volume. band- 
somely bound in solid red leather »nd 
lettered in gold, will be sent free as a 
premium for a club of five subscribers 
nt 50 cents each, or wil! be mailed to 
any address for two dollars. 


We Also Give 


a copy of “The Practical Management 
of Engines and Boilers,’ by William 
Barnet Le Van. Free for a club of 5 
subscribers, or mail it to any address 
for 2 dollars. 


For 3 Subscribers 


at 50 cents each, we give a copy of any 
of the following excellent books :— 
Shillitto’s ‘‘Hand Book of Corliss 
Steam Engines; ‘‘ Hawkin's Indica- 
tor,” or “ Practical Management of 
Dyamos and Motors,” or we will mail 
your choice of these for 1 dollar. 
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OOK INTO THIS 


If you can’t see into it through the cut, I will send you one or more 


FOR FREE TRIAL 


To be returned at my expense if not better than any gauge cock 
that you ever used 


Sectional 
View 











THE ONLY 


LEAKLESS GAUGE COCK 


The “P.B.H.” heicueninscald Gauge Cock 


PAUL B. HUYETTE 
1245 Betz Building Philadelphia, Pa. 








PITTSBURGH 


FEED WATER HEATERS 
Made in Open and Closed Types 


Strong, simple and pract- 
ical construction, guaran- 
teed to accomplish all an 
exhaust heater can accom- 
plish and sold without the 
aid of ‘‘ talking points,’’ 
which are not practical. 
Used by the largest steam 
users in the country. In- 
vestigate before buying. 


Carnegie Steel Company 
Have Over 60.000 H.-P. 
In Daily Use 


Schlieper Patents 


JAMES BONAR & CO., General Agents 
PITTSBURGH, PA. 


Philadelphia Office, Geo. E. Hubbert, 123 North 4th St. 























are installed in most 
new steam plants when 
their merits are investi- 
gated, but for old plants 
they do not sell so fast 
If it pays in building a new 
works to avoid engine acci- 
dents, repairs and renewals, 
save oil and fuel, why not in 
the old one? 
If an oil separator saves in 
one plant, it will in another, 
if intelligently applied 
Please let us send our story, 
for steam or oil, all styles; also 
exhaust heads. 


DIRECT SEPARATOR CO. 


200 MARCELLUS STREET 
SYRACUSE, N. Y. 





Philadelphia Representative, R.S.:Spencer, 1218 Filbert St. 





THE PATTERSON WATER-TUBE 


BERRYMAN 
FEED WATER HEATER 


Purifier and Oil Separator 


Cast Iron Shells Seamless Brass Tubes 








4a>NOTE that the large concave settling cham- 
ber, together with the tube sheet and tubes, can 
be lowered and the inside of heater easily reached 
(for thorough cleaning or making any repair ne- 
cessitated by accident or long use) without dis- 
connecting the exhaust pipes or disturbing the 
shell upon its supports. 


THE PATTERSON 
EXHAUST HEAD 


Note that the steam is 
deflected entirely to 
the outside shell, 
which is constantly 
cooled by the air. 


There are no useless 

inside baffles, which 

soon become too hot 

to condense or sepa- 

rate the steam and 
set only create back 
namet® ° 

pressure. 


Vey SEND FOR CIRCULARS 


FRANK L. PATTERSON & CO. 


Philadelphia Office, Girard Trust Bldg. 23 Dey St., New York 
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THROW IT AWAY! 





WHITE STAR 





You will Save Money if you “Scrap” any other 
type of machine and use our Turbine Cleaners 
exclusively. Hundreds of firms are doing it. 
One great company has just placed an order for 
their Year’s Supply ; more cleaners than our com- 
petitors sell all their customers in a whole year. 


Oit FILTER 





THE WHITE STAR 


is a marvel of simplicity in both filtering and cleaning process 

The filter cylinder is lifted out of chamber and held flat over 
filer, allowing any oil therein to run back into dirty oil 
chamber through hole in side. Cloth is then removed, 
cleaned and cylinder returned to place. 

Takes only a few minutes for entire operation, thus keeping 
filter always in perfect working condition. No other filter 
has this facility for cleaning. 

Send for booklet ‘“‘The White Star” illustrating entire 
operation of filtration and process of cleaning, and learn all 
about a perfect filter. 


PITTSBURGH GAGE & SUPPLY COMPANY 
308 WATER ST., PITTSBURGH, PA. 


Philadelphia Office: 1011 Girard Trust Building 


Both Cheapest and Best 


me FAMOUS 
OIL FILTER 


1 Sells for Less Money than any 
eg other of same size, weight, filtering or 
storage capacity. Not only a Filter, 
but an Oil Refiner and Purifier. De- 
livers an absolutely pure product from 

the poorest and dirtest waste oil. 


Write for Booklet on “Economy in Low 
Grade Lubricating Oils.’ 


LIBERTY MANUFACTURING CO., PITTSBURGH, PA. 


VIOST SECOND EDITION NOW READY 


ENGINEERS ENGINEERING 


KNOW PRACTICE «» THEORY 


is a plain, practical, concise and correct work on steam engineer- 
ing ; therefore everybody who is interested in 


This Important Subject 
should procure a copy at once. It contains 
20 Chapters of Reading Matter 


and an appendix which explains 35 causes for Pounding in 
Steam Engines. This alone is worth the price charged _ for 
the book, which concludes with 

200 Examination Questions 
and a good index. I wish to send a descriptive circular of this 
book to every member of the 


American Order of Steam Engineers 


Send a postal card with your name and address written plainly, 
asking for circular, and it will be sent at once. Write to-day. 














a cheap trap is 
worth no more 
than it costs, and 
a good trap costs 
no more than it * 
is worth. Take 
the Bundy Steam 
Trap for exam- 
ple; it costs more 
than some, but it 
is really the only 
always reliable 
Trap on the 
market. 








ENGINEERING PRACTICE AND THEORY 
A. A. GRIFFING JRON COMPANY contains 184 pages, 5 x 7% inches. It will be sent to any address 


on receipt of $1.00. Published and sold by the author. 


W. H. WAKEMAN 


64 Henry Street, New Haven, Conn. 








NEW YORK BOSTON PHILADELPHIA JERSEY CITY 


Send for large catalogue P. E. about Bundy Steam Specialties. 





They are all Good Mention The Practical Engineer 
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“WALKER’S” 
METALLIC PACKING 


Will last for years without repairs 
No friction No attention A gain of power 











A Look at the Piston Rods will Convince the Most Skeptical 
Positively no Cutting It is Fully Guaranteed 
No More Bills for Soft Packing 
Will Not Wear Rod Thirty Day’s Trial 





Recently, other persons have been manufacturing a case similar to the 
above and offering it for sale. We hereby give notice that we are the 
patentees and sole owners of Patents covering this case, No. 525,434, issued 
September 4, 1894. 


We have been manufacturing Metallic Packing for twenty 
years with absolute satisfaction to our many thousands of cus- 
tomers. There are 100,000 of these packings in use among 
the largest manufacturing establishments in the world. 

This Packing can be applied to engines without disconnect- 
ing any part of engine. Perfectly steam tight when working 
under highest steam pressure, and absolutely vacuum tight. 


THOS. WALKER & SONS 
4617-21 TACONY ST., FRANKFORD, PHILA., PA. 








a Branch Office: 128 Massachusetts Ave., Allegheny City, Pa. a 








SELDEN’S 
PATENT 
PACKINGS 


made either with Rubber or Canvas Core and 
both Round and Square in shape. Will give 
satisfaction on Engine, Pump, Compressor 
and Valve Rods. Easiest of all packings on 
your rods. 



















Brandt’s Triple Expansion 
Gaskets 


For Boiler Work and 
















b J 4 BRAN * 
Brandt’s TUPLE ENOTES 
Hard Pump Valves (+) 
are the very best goods you can GASKETS 





use in High-Pressure work. 
Engineers are requested to give the 
above a trial if they are not now using them. 







RANDOLPH BRANDT 


Sole Manufacturer and Proprietor 


38 CORTLANDT STREET, NEW YORK 






FRANCE’S 
METALLIC PISTON AMD VALVE ROD PACKING 


Inside Split Case Applied 


WRITE FOR BOOK ON PACKINGS—FREE 
CHEAPEST AND BEST PACKING MADE 


No Friction, No Leakage and No Cutting. This Packing will 
last as long as any other wearing part of the engine. 


A. W. FRANCE, Tacony, Philadelphia, Pa. 


The Fairbanks Co., Pittsburgh, Pa., 
Clark and Mills, 207 Sansome Street, San Francisco, Cal. 
Philip Scanlon, Newark, N. J. 

AGENTs: (I: M. Remington, 237 Sackett St., Brooklyn, N. Y. 

wm" * \ E.G. Street, Northern Office Building, Chicago, Ill. 

J. E. Kennedy, P. O. Box, 496, Denver, Col. 
Davis Engineering Co., 816 Fullerton Bidg., St. Louis, Mo. 
Strong, Carlisle and Hammond Co., Cleveland, Ohio. 
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WILKINSON AUTOMATIC STOKRES 














t 


Insures the Highest Boks WSR al te i > <= THE 
Degree of Economy ES ‘ ‘ LARGEST 
made possible AND 
BURNING BEST EQUIPPED 
ANY KIND OF FUEL WORKS 
ine IN 
THE WORLD 


Over 3000 Machines 
in Actual Operation 


ERECTED 1900 














WILKINSON MANUFACTURING CO., Inc. 








Contracting Engineers, Iron Founders and Machinists BRIDGEPORT, MONTGOMERY COUNTY, PA. 
” Most economical lubricant ever produced. Absolutely pure, 
prevents gumming and heating. One pound does the work 
L G| of 4 gallons of oil, and does 4 times the work of any other 
3 - grease. Improves with age, and does not harden. Our im- 
E A| provements and facilities enable us to offer this valuable lubri- 
3 2 cant at a surprisingly low figure. 

: The Philadelphia Grease Mfg. Co., 147 N. 3rd St., Phila. 
A Sample Sent Free of Cost for Your Consideration 











Sands’ Steel Brazed Oilers and Torches 


BEST GOODS EVER PRODUCED EVERY ENGINEER SHOULD TRY THEM 
NO DIRT CAN REACH THE BEARINGS FROM OUR OILERS 


SANDS MANUFACTURING CO., 
Cor. Market and Bayard Sts., 
Allegheny, Penna. 














Every Oiler a Complete Filter 


We will send any of our goods for 
free trial to be returned if 
not satisfactory. 
Write for Catalogue. 




















ESTABLISHED 1888 


GOOD FOR BAD BELTS 
NOT BAD FOR GOOD BELTS 


GET A FREE SAMPLE 


PHILADELPHIA STEPHENSON-MANUFACTURING CO. CHICAGO 
123 NORTH 41H STREET ALBANY, N. Y. 11 SO. CANAL STREET 
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WHAT’S AN ENGINE 
Without “FE yreka’”’ 


Its the Packing that’s always reliable for all purposes—costs 
less at first—lasts much longer—is frictionless—develops 
more power—always the red diamond on label 


Where There’s a Will 
There’ a Way 


Many engineers desire an Indicator, but cannot spare the money at one 
time. To such we offer our instrument on a moderate cash payment— 
the balance monthly. If we are secured on this basis, no engineer need 
be without an indicator. 














HAVE YOU 
OUR 64 PAGE 
CATALOGUE 








Jas. L. Robertson & Sons, 205 Fulton Street, New York 
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Geese" CYCLONE TUBE CLEANER 
* 


















Hot Air Blast. No Moisture. 
Steam ‘and Air Equalized. 
No Scale. Sent on Trial. 


The only Scientific Steam Cleaner on the Market 


The spiral flanges of the head fit into the end of the tubes as shown; the collar closes against the end of 
the tube. The velocity of the steam creates a vacuum through the hot air drum; the spiral flanges cre- 
ate a cyclonic action of the air and steam through the tube, cleaning it thoroughly from end to end. 












The Cyclone head, when attached 
to a long steam pipe, may be passed 
through the tube, acting as a scra- 
per and blower, if desired. 


ON STEAM AND “ HAWKIN’S EDUCATIONAL WORKS” ) 
ELECTRICAL #1 Monthly, $11 Per Set. Standard Books for Practical Men 
ENGINEERING 


John H. Goodfellow, 205 Breckinridge Street, Buffalo, New York 



















To subscribers of THE PRACTICAL ENGINEER :—As Publishers of the ‘Hawkins’ 
Works” we have decided to continue our offer, during the coming year, to sup- 
ply this ‘‘Engineers’ Standard Library’’ on monthly payments. : 
Terms:—Cut out blank and fill in name, address and reference. mailing it to 
address named below. and the complete set will be shipped to any address, ex- 
press paid; after books are received balance can be remitted, $1.00 per month. 





PPYETTTTITirirrirrrrirrrrrrrrr rire 1902 


THEO. AUDEL & CO., NEW YORK CITY :—I accept your propo- 
sition tosupply ‘‘Hawkins’ Works’’ on monthly payments .So con- 
sider the inclosed $1 my first payment, and send me the books, ex- 
press paid, and I agree to send you $1 each month until the amount 
of purchase is paid. 

BARRED 00 cccccscccccccccscccccccccccccscccccccssccccececcccceccocoees 


PL cL vccheeckbuheniadbanhtseecpee de 6eduad boubersdeseseoaesesnns 





CUT THIS OUT 





* Sf. F 


THEO. AUDEL & CO., Publishers, 63 Fifth Avenue, New York 

















cc cachsed ed pe sUaseNeeUOENC Kn deN oso epedeeodavededsoscnsenuseseeesé 
\ Catalog Sent Free on Request Eee ae ES ee ee TT a an ee y, 
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= BONAR OIL FILTER 


will handle any kind of oil, so that it can be used repeatedly. No fil- 
tering material used, the purifying being made by gravity distillation, 
which is conceded to be the best possible method. 


Thorough Perfect 
in in 
Efficiency Construction 
Automatic Built Like 
in a 
Operation Machine 
Cannot Ornamental 
be in 
Clogged Appearance 





i 2 


Patented 


The Filter will be sent to responsible parties in the United States on 
Thirty Days’ Trial 


JAMES BONAR & CO., PITTSBURGH, PA. 








Automatic 
Forced-Feed 


NATIONAL es 
LUBRIGATOR 





RESERV 
ON Of yen ENP 


Stands Inspection but 
Needs no Watching 





ot os 


Pasrrion ot ful£o 


A GREAT OIL SAVER 


The Lubricator will be sent to responsible parties in the United States 
on Thirty Days’ Trial 


STEPHENSON MFG. CO., ALBANY, N. Y. 








PHILADELPHIA OFFICE: 
G. E. HUBBERT, MANAGER, No. 123 NORTH FOURTH STREET 








BALL VALVE AUTOMATIC ONE 


Pmpemoonced 


SUPERIORTY 


A NEW DEPARTURE 


_ 
» = 
a 


P ‘Y 
ip aoe 
Willy 


G 
0 FT -_ 


SIMPLICITY 


ALWAYS RIGHT 


HORIZONTAL and ANGLE 


\ Ball Check Valves | 


THE LEE INJECTOR MFG. COMPANY 


DETROIT, MICH. 
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— PALLEY'S BAPANDION 
"WEDGE PACKING = ez 


THE ONLY PACKING HAVING A PERFECT EXPANSION 
AND PRACTICAL WEDGE 


MADE IN 12-FOOT LENGTHS OR 


CUT AND MOULDED INTO RINGS 














| TO FIT YOUR RODS 


4 yi iP: Fi This is the most economical wedge packing on the market, and as it is not loaded with unnecessary Oil and Tallow 
Gy; fy | it weighs about one-half per foot of other wedge packing, thus making a saving of fully 40 per cent in cost of packing. 

LELILLLILLIL LK AK hha Also Sole Manufacturers of 

Wt . ‘ GS = 


* ie 






: c mrs Sent on Thirty Days 
iN <r S Trial to 
Ny Responsible Parties 











A RECORD 
FOR RELIABILITY 


Is Behind the Improved 


PILLEY 
EXPANSION FLUE 
BRUSH 


IT IS GUARANTEED NOT TO BREAK 





\% 
Sr 


N Autvedeed 
VA 6) 


OY Nd 2d 


Being Made of Malleable Iron and 
Tempered Steel 





Brush 
ready for use 





= It Cleans the Extire Flue Every Time it it Pushed Through 
Showing Construction of Brush 








Keep Your Tubes Clean and Save Money 


PILLEY’S COMBINATION 
FLUE BRUSH AND SCRAPER 


is the simplest and best cleaner on the market. A simple 
turn of the hand adjusts it to the tube and the brush re- 
moves what the scraper loosens. Guaranteed not to break 
nor the wires to come out or lay over. 

Sizes from 2 inches up. Measure outside diameter of tube. 


Se 


PILLEY PACKING AND FLUE BRUSH MFG. CO., 308 North Main Street, St. Louis, Mo. 


: wy AQ 








FOR Tatum and Bowen, San Francisco, Cal.; Portland, Ore., and Seattle, Wash. Crane Co., New York City. Thomas Fielding, Denver, Colo. 
» Eagle Oil and Supply ©o., Boston, Mass. Chas. Bond, 522 Arch St., Philadelphia, Pa. Scranton Mercantile Co., Sranton, Pa. 
SALEBY | Strong Machinery and Supply Co., New York City. New Orleans Railway and Supply Co., New Orleans, La. 


Send for our 70-Page Memorandum Book—FREE TO ENGINEERS 
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KEYSTONE 
GREASE 


BEST LUBRICANT EVER PRODUCED 


Keystone Grease is the greatest lubricating composition known 
Keystone Grease js the only absolutely pure grease 

Keystone Grease is cheapest because it is the best, and goes furthest 
Keystone Grease is a great enemy to the oil man. Why? 

Keystone Grease never changes quality. Oils do. 

Keystone Grease One pound will go as far as four gallons of oil 
Keystone Grease prevents splashing, dripping and waste 

Keystone Grease is not affected by change of temperature 

Keystone Grease will not gum or heat 

Keystone Grease wil] not wear, scratch or tear your journals 
Keystone Grease The last of the package is as good as the first 
Keystone Grease contains no rosin-oil, fatty acids, fillers or adulterants 
Keystone Grease will reduce your liability to have fires 

Keystone Grease will not harden or get crusty in the barrel 

Keystone Grease Why not use it, since these facts are the plain truth? 
Keystone Grease will save you money, time and labor 























KEYSTONE GREASE PRODUCES RESULTS WHERE OTHER GREASES OR OILS FAIL 


Large Sample Can and Best Brass Grease Cup Sent Free 
Express Prepaid 





NOT FOR SALE BY THE JOBBING OIL OR SUPPLY TRADE 
MENTION THIS PAPER 


KEYSTONE LUBRICATING CoO. 


20TH ann ALLEGHENY AVE. 
PHILADELPHIA 
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It’s Dangerous 


to allow incrustation and corrosion to proceed unhampered in your 
boilers. Ninety-five per cent. of all boiler explosions results from 
incrustation. One-sixteenth of an inch of rock like that on the 

' inside of your boiler makes your fuel bill twelve per cent. higher. 
Boiler Compounds, put up after a fixed formula and guaran- 

teed to cure all boiler ills, all contain acids that will eat and cor- 
rode plates, joints and bolts. Avoid liquid compounds, with the 
saccharated tannin, etc.; they are a swindle, as they consist mostly 


of water. 


Lord’s 


Boiler Compounds 


are dry, basic, salis, soluble and non-corrosive. They come in gran- 
ulated form and are scientifhcally prepared for the requirements of 
each customer. They are made in the largest factory in the world 
devoted to our branch of chemistry. Send_us a sample of scale 


for analysis, so that we can make you a full report. 
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Geo. W. Lord 
2238-2250 N. oth St. 


Philadelphia 
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VAULABLE BOOKS 
FOR ENGINEERS, FIREMEN AND STEAM USERS 


Modern Examinations of Steam Engineers, By W. H. WAKEMAN. The Engineer’s Manual, containing a vast amount of practical infor- 
Size 6 x 9 inches, 272 pages, cloth. Contains 300 questions with an- mation which comes into daily use in the boiler and engine room. 
swers, likely to be asked when you take an examination for License. The works treats on engines and boilers, pumps and pumping machin- 
This book has been especially written for Engineers and Firemen who ery, together with safety valves, injectors, steam appliances, etc. Also 
are preparing to take an examination for U. S. Government or State contains valuable rules and table, necessary for use of engineers and 
License, and gives in a plain practical way just what you must know firemen. Second edition, 12 mo, cloth, postpaid. Price, 50 cents. 


before you can hope to obtain a license. Third edition. Price, $2.00. : =a ee 
The Destruction of Steam Boilers. Being a practical treatise on the 


destruction of steam boilers from the effects of incrustation and corro- 
sion, with simple methods for preventing the same, etc. By W. H. 
WAKEMAN. Pamphlet 6 x g inches, illustrated. Price, 25 cents. 








Steam Boiler Care and Management, By FREDERICK KEPPY, M. 
E. Being useful, common sense information on the practical and safe 
operation of Steam Boilers on land and sea. Intended for the use o 


Engineers, Firemen and steam users. Pamphlet, 48 pages, size 6 x , ; ’ . ‘ 
a : sll 7 Refrigeration and Ice Making and Refrigerating Machinery. By a 
inches. Price, 25 cents. Reads eS nee : : 
practical treatise on the construction, operation and the care and 
dbook of li , SHILLI management of refrigerating machinery. By W. H. WAKEMAN. 
= boo of Cor carta Engines, 7 F. W. SH om ag jal Pamphlet 6 x g inches, fully illustrated. Numerous valuable tables, 
scribing in a comprehensive manner the erection of Steam Engines, : ; 
Ss =. ae mage ‘ n SINS, etc. Price, 25 cents. 
the adjustment of Corliss Valve Gear and the care and management of 
Corliss Steam Engines, with full page illustrations and complete de- Operating a Steam Plant. Being useful common sense information 
scriptions of the leading Corliss Engines. Illustrated by 78 original on the erection and safe operation of steam boilers and engines for the 
engravings, 244 pages, handsomely bound in green silk cloth. Second use of engineers, fireman and steam users. By W. H. WAKEMAN. 
edition. Price, $1.00. 48 pages, 6x g inches. Price, 25 cents. 











Practical Guide for Firemen, or Instructions and Suggestions for the Refrigerating Machinery, By GEORGE RICHMOND, M.E. Con- 
Care and Management of Steam Boilers, Pumps, Injectors, etc., By taining the general principles of refrigerating and ice making machin- 
W.H. eet ge fe book is purely an elementary treatise, and ery, A small book with a large amount of useful information. Pam- 
is intended to give the duties of the firemen, or the one in charge of a at f 7x 107 ; i 
steam plant, in as simple and concise a manner as possible, and to sities panes ee 
furnish all the information required to enable them to take charge of Dynamos, By F. S. HUNTING. Being a practical explanation of 
and operate a steam plant successfully and economically. 80 pages, the construction, operation, maintenance, care and management of 
4x 6% inches. 14 illustrations. Cloth. Price, 50 cents. | dynamos. 16 mo, paper, 26 illustrations. Price, 25 cents. 


The above or any of our books sent by mail, at the publication price, free of postage, to any address in the world 


THE AMERICAN INDUSTRIAL PUBLISHING CO. 


PUBLISHERS, BOOKSELLERS AND IMPORTERS 
BRIDGEPORT, CONN., U. S. A. 


THE MOST COMPLETE BOOK EVER PUBLISHED ON THE SUBJECT 


THE STEAM ENGINE INDICATOR # ITS APPLIANCES 


A COMPREHENSIVE TREATISE FOR THE USE OF CONSTRUCTING, ERECTING AND OPERATING 
ENGINEERS, SUPERINTENDENTS, MASTER MECHANICS, STUDENTS, ETC. 


Describing in a clear and concise manner the practical application and use of the steam engine indicator, with many illustrations, rules, 
tables and examples for obtaining the best results in the economical operation of all classes of steam, gas and ammonia engines, together with 
original and correct information on the Adjustment of Valves and Valve Motion, Computing Horse Power of Diagrams, and extended instructions for 
attaching the indicator. Its correct use, management and care, derived from the author’s practical and professional experience, extending over 
many years, in the construction and use of steam engine indicator. 


we Witte ELOUGHETALING 


820 PAGES, 157 ENGRAVINGS. HANDSOMELY BOUND IN SILK CLOTH POSTAGE PREPAID TO ANY ADDRESS 
20 FULL PAGE TABLES Price, $2.00 IN THE WORLD 


PREFACE 

The preparation of this book has occupied most of the author’s spare time for a number of years. Originally the matter was not intended 
for publication, but the manuscript has grown so large and complete, which consideration, combined with many repeated requests, has induced 
the writer to publish the matter in book form. 

Let everyengineer make his own indicator book as he proceeds in his study and practice, and it will prove invaluable in after years. The pres- 
ent work has been compiled in this way, from data continually obtained during the author’s professional career, extending over a third of a century. 

The introduction of algebrical formules have been avoided. These are readily found in the many valuable mechanical pocket books. The writer 
has endeavored to discuss the principle and use of the indicator in as plain common sense words as the subject and the English language will admit of 

Special attention has been given to the requirements of the young progressive student in steam engineering. The preparation of the fol- 

wing chapters has been a work of pleasure to the author, and if they prove beneficial to his fellow-workmen, he will be amply repaid 


THE AMERICAN INDUSTRIAL PUBLISHING CO. 


*ublishers, Booksellers and Importers Bridgeport, Conn., U. 8. A. 
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Instantly 


does not require to be heated to complete the joint 
JENKINS ’96 PACKING P joint, 


and can be used for cold joints as well as hot. It 
will pack joints with rough surfaces equally as well as when they are faced. IT DOES NOT 
DETERIORATE WITH AGE. It will last as long as the metals which hold it under all 


conditions of service on steam, ammonia, oils, acids, etc. Do not accept unless stamped like cut. 

















——— GASKET TUBING | JENKINS PUMP VALVES 


is made from a com- | We make valves adapted for 
pound somewhat simi- | all conditions of service. It 
lar to the Jenkins ’96 | is our constant aim to pro- 
Packing. It is suita- | duce the best, regardless of 
ble for steam joints, | cost. Like all our special- 
hand holes and man | ties, they are guaranteed to 
holes. It is handy and economical, and is giv- | give entire satisfaction. When 
ing abe best of satisfaction. It is made 3¢”, { ordering,state diameter, thick- 
1%", 54” and 34” in diameter in lengths of about | ness and size of hole; also in what service they 
12 ft. Packed i in boxes weighing 4 to 6 pounds. | are to be used. 




















Jenkins Bros. Valves 


The universal popularity which these valves have attained is proof 
of their superior qualities. They give good service under the se- 
verest conditions. They are the only valves which have the Jenkins 
Patent Keyed £ stuffing Box, which holds packing aentnely and pre- 
vents leakage around the spindle, and the 
which not only locks the disc nut, but assists in removing the dio when necessary 
for repairs. They can be packed when weiler pressure with valve wide open. The improved 
used in these valves is made in the most careful manner, and will stand high 
pressure steam, oils, acids, ammonia, etc. Accept Remember the genuine are 
always stamped with our Trade Mark, and are fully guaranteed. 











‘* Jenkins Bros. Valves, 96 Packing and Rubber Specialties received highest awards at the Pan-American Exposition.” 


JENKINS BROTHERS, 133-35-37 North 7th Street, Philadelphia 
71 John St., New York. "7 Pearl St., Boston. 31-33 North Canal St., site 62 Watling St., a Victoria Street, London, E. C. 
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